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1.—Case Containing Stoppers, Wrench, and Instructions. 2.—Group Showing the Three Sizes. 


3.—Plugging a Shot-hole at the Water-line, 
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4.—Using the Wrench in Close Quarters. ; ent Shown in Fig. 5 Plugged with Three Stoppers. 
THE COLOMES STOPPER FOR CHECKING LEAKS AT SEA.—({See page 119.] 
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NEW YORK, SATURDAY, AUGUST 20, 1898. 
THE NEW ELEMENTS IN THE AIR. | 
We are not at all surprised nowadays at scientific 
discoveries, even when they are of prime importance. | 
We are apt to receive news of them as a matter of 
Within a week we have had the synthetie pro- 


course 


duction of albumen demonstrated before a learned 
body, and within a month “ coronium,” which has been 


supposed to exist only in the sun, has been detected in 
solfatara gases,and the Italian seientists gravely ob- 
serve that ‘“‘there are probably other new elements 
in these gases.” In June last, Prof. Ramsay an- 
nounced the discovery of “krypton,” a new gaseous 
element existing in the air, and close on jts heels come 


two other elements, also obtained from the atmosphere, 


which have beer named “neon” and “ metargon.” 
Krvpton was named from the Greek word “* krypto,” | 
meaning “to hide.” and it was well named, for it 


eluded the vigilance of even the great chemists who 
have fora long time paid striet attention to the study 
of gases and the atmosphere, so that Prof. Ramsay 
scores one more brilliant victory over the unknown, 
which adds to his triumphs of the discovery of ** hel- 
ium,” and jointly with Lord Rayleigh of ‘‘argon.” For 
nearly two Prof. Ramsay and his assistant 
Maurice Travers have been searching for gases allied to 
them. Ina brilliant paper read before the Chemical 


years, 


Section of the British Association, he gave his reasons | 
for believing in the existence of an undiseovered gas. 
This is only another proof of our wonderful advance in 
science, when the discovery of an element can be pre- 
dicted with reasonable certainty. 

The search for the suspected gas was a long one. It 
was begun by examining the gases from various miner- 
als and mineral springs and by fractioning helium 
through porous plates. It was not considered proba- 
ble that another element would be discovered in the 
atmosphere, which had so recently furnished argon and 
helium, but finally mineral gases were discarded and 
atmospheric air was examined, with the result that | 
“krypton” was discovered in liquid air, which is! 
now fortunately available for physical and chemical 
purposes. About 
were reduced by careful evaporation to 10 cubie cen- 
timeters, and the residue, if it may be so called, collect- 


7) eubie centimeters of liquid air 


ed. The oxygen was extracted by means of red hot 
metallie copper, the nitrogen with the electric spark. 
Finally a mixture of magnesium and pure lime was 
used to deprive the gas of the oxygen which was left. 
There then remained a small quantity of gas, which 
was sealed ap for the purpose of experiment in the 
Pflicker tube. The poles of the tube were now con- 
nected with an induction coil, a current 
through, and the now isolated gas was examined with 
the spectroscope. It presented a weakly defined spec- 
trum of argon and two strikingly brilliant lines not | 
previously recognized, one corresponding to the yellow | 
of helium and the other to the green line of helium. 
it has been suggested with some show of reason that 
the previously accepted lines of helium may have been | 
partly influenced by the slight admixture of this then 
undiscovered element which we now call “krypton.” 
Prof. Ramsay states that both he and Sir William 
Huggins are of the opinion that the green line of 
“krypton” is identical with the green line of the 


yas passed 


aurora, so that we again have an interesting fact when 
taken in connection with the finding of terrestrial cor- 
The density of the new gas is approximately 
225. It is an element and is mqnatomie. It is placed 
in the periodical table by Sir William Crookes between | 
bromine and rubidiam, and hasan atomie weight of 


onlul 


rbout 80 


“neon” and “ metargon” is also 
The experiments were also carried | 

Prof. Ramsay and Mr. Travers. A quantity of | 

arg liquefied, forming a colorless liquid, but a 
consid iantity of solid substance was observed 
m around the sides of the tube and | 
e liquid. A gas also remained, 
which was at once ed for further examination. 
separated for investiga- 


The discovery of 


interesting. 


to separ 


below the 


The frozen material wa 
tion. The gas was found to be the new element “neon” 


Scientific American. 


| and the frozen substance was the element ‘‘metargon,” 


so that in a remarkably short space of time these sci- 
entists have succeeded in adding three more to the 
rapidly lengthening list of elements. 

The gas obtained was examined with the spectrum, 


and it was found to be characterized by a number of 


= | 


| 


| ment is no easy matter. 


bright red lines. The atomic weight was found to be 
about 22, which would bring it into the neutral posi- 
tion between fluorine and sodium. The spectrum of 
the frozen substance proved to be very complex. It 
was totally different from that of argon. It was proved 
to consist of a single element, and this substance which 
was separated by freezing out of argon is a distinetly 
elementary body, though in some cases in close rela- 
tionship with it, so that its discoverers promptly named 
it ‘‘metargon.” In faet, as the investigators observed, 
‘it occupies the same position in regard to argon that 
nickel does to cobalt, having the same atomic weight, 
yet different properties ;” and Sir William Crookes 
classes it in an interesting table which he has just pre- 
pared, so that it shares the third neutral position with 
argon, and the atomic weight is about 40, 

In the fall of last year Prof. Ramsay read a paper at 
Toronto on “An Undiscovered Gas,” which is pub- 
lished in the SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 1137, in which he said : 

* The subject of my remarks to-day is a new gas. I 
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we find that the proportion of hits was only three per 
cent. 

The disparity is largely explained by the fact that 
the dense volumes of smoke, both from our own and 
the Spanish guns, prevented accurate shooting by ob- 
seuring the mark during the greater part of the action. 

There is an important lesson to be learned, however, 
from these figures; for if only three per cent of the 
shots reach the mark, the heavy 12 and 13-inch guns, 
which fire only once in three or four minutes, are at a 
great disadvantage as compared with the smaller 
quick-firing weapons. On the basis of three successful 
shots in a hundred, these big weapons are likely to be 
the better part of an hour at work before they land a 
successful shell on the enemy. This is actually proved 
by the fact that apparently only two or three of the 
biggest shells struck the Spanish ships, although the 
‘*lowa” alone fired thirty-one 12-inch shells with full 
charges, and the “Oregon,” “ Indiana,” and ‘* Texas” 
were using their 12 and 13-inch guns throughout the 
fight. 

Furthermore, it is noticed that the number of hits 
for each type of gun is in proportion to its caliber, the 


| 8-inch doing good execution, the 4 and 5-inch rapid-fire 


| 


guns even better, and by far the largest number of 
hits being due to the 6-pounders, of which a very 
powerful battery was carried by the several ships. The 


shall deseribe to you later its curious properties ; but results are a strong indorsement of the rapid-fire gun, 


it would be unfair not to put you at once in possession 


and they emphasize the necessity of increasing, by all 


of the knowledge of its most remarkable property—it | possible means, the rapidity of fire of the larger guns 


has not yet been discovered. 


has not yet been named. The naming of a new ele- 


As it is still unborn, it | on our battleships. 


It is questionable if the 12-inch gun can be handled 


For there are only twenty-six | much more rapidly than it is in some of the navies of the 
: . | oe 


letters in our alphabet, and there are already over| world, and if we wish to secure greatly increased ra- 


seventy elements. 


symbol which has not already been claimed for one of | weight of the larger guns. 


To select a name expressible by a| pidity of fire, itcan only be done by reducing the 


Germany has apparently 


the known elements is difficult, and the difficulty is | already grasped this truth, for her new battleships will 


enhanced when it is at the same time required to select 


| 


carry no guus of a caliber greater than 9°45 inches. The 


a name which shall be descriptive of the properties (or | small bore is compensated by the high velocity and en- 
| 


want of properties) of the element. 


It is now my task | ergy of the projectile, the penetration of the weapon 


to bring before you the evidence for the existence of | being nearly 26 inches of steel, or about the same as 


this undiscovered element.” After a lapse of several 


| 


our 12-inch gun. Yet the German gun weighs only 


months Prof. Ramsay seems at last to have discovered | about 22 tons, against 45 tons for the 12-inch rifle, 


, 


the missing link and it is highly probable that ** neon’ 


. > ; } 
will ultimately prove to be the gas which managed to 
It was a delicate at-| United States government is a more powerful weapon 


elude them on the first search. 


|tention when the eminent English chemist closed his 


now historic address at Toronto, when he said: ‘** The 
history belongs to the old world. I have endeavored 
to share passing events with the new.” 
—____—_____<~+@+ 2 —-- = 
THE PERCENTAGE OF HITS IN WARFARE. 
Foreign military critics at the seat of war have all 


| spoken in high terms of the marksmanship of American 


gunners, and, in view of the special training which they 
received in the months preceding the outbreak of hos- 
tilities and their subsequent practice in the frequent 


| bombardments of Spanish forts, it may safely be said 


that the work of our gunners in the naval battle of San- 
tiago represented the best results that can be obtained 
with modern high-powered rifles. 

With this fact in view, it is startling, and, to the en- 
thusiastic admirer of the modern weapon, somewhat 
discouraging, to observe what a very small percentage 
of the shots that were fired, even on our side, hit the 
mark—not more, in fact, than about three per cent. 
This, apparently, is the best result that can be ex 
pected in the heat, smoke and confusion of an artillery 
duel at sea. 

Until a more thorough examination of the Spanish 
ships has been made, and the full returns of ammuni- 
tion expended have been published, it will be impossi- 
ble to determine the exact proportion of hits to misses ; 
but sufficient has been made known by official reports 
and the observation of trustworthy observers on the 
spot to show that the figure we have quoted is not very 
far from the mark. 

The number of shot holes counted on the four 
cruisers as they lay upon the beach immediately after 
the fight was one hundred and thirty-one, distributed 
as follows: The ‘“*Oquendo,” sixty-six ; the ‘* Teresa,” 
thirty-three ; the ‘‘ Vizeaya,” twenty-four; and the 
““Christobal Colon,” eight. As the vessels were sub- 
merged somewhat below their normal draught, it is 
possible that some hits in the neighborhood of the 
waterline could not be counted. Waterline hits, how- 
ever, are not likely to be numerous, and if we suppose 
that about a score of hits were made that could not be 
counted, we get a total of say one hundred and fifty 
for all four vessels. The very low freeboard and shorter 
length of the destroyers would render them difficult to 
hit, and they were so speedily sunk as to be only a 
comparatively short time under fire. We will assume, 
however, that sixty hits were made upon the two 
boats. This would bring the total number made on 
one side up to one hundred and eighty. 

As regards the number of shells fired, we are informed 
by an officer who took part in the fight that the total 
of all shells, big and little, was six thousand. This 
agrees very well with the statement in the official re- 
port of Captain Evans, of the “Iowa,” which credits 
this ship with having fired 1,473 rounds. Accepting 
the estimates of 180 hits and 6,000 rounds as correct, 


| 
! 


| 





and it is a rapid-fire weapon in addition. 
The 10-ineh, 30-ton wire gun now being tested by the 


than the 13-inch, 60-ton gun of the navy, and if it is 
fitted with the most recent rapid-fire devices both in 
mounting and breech mechanism, it will be a vastly 
more efficient weapon and would form an ideal gun for 
our new 18-knot battleships. There are 8-inch rapid-fire 
guns afloat that fire four shots a minute to the one shot 
a minute rate of the 8-inch slow-firers of the ‘‘Brooklyn” 
or ‘‘ Indiana.” We should retain the 8-inch gun, but 
the 3 per cent resuits at Santiago teach us that we 
should make it a rapid-firer. Two such guns on each 
broadside would deliver twice the number of shells 
that can be thrown from the eight 8-inch guns on the 
‘** Indiana.” 

With four 10-inch, wire, semi-rapid-firers, four 8-inch 
rapid-firers, and six 6-inch rapid-firers, our new 18-knot 
battleships would be the most powerfully armed vessels 
of their day. But whatever may be the armament, 
Santiago teaches us that rapidity of fire should be 
made the supreme consideration. 
ps oa 

DISCIPLINE AND DISASTERS AT SEA. 

When all the phases of the navigation of the deep 
are studied, the wonder is not that accidents are so 
many, but that they are so few. Special and general 
navigation laws obtain in all countries having any pre- 
tense to civilization; but owing to the willfulness 
of owners, the carelessness of shipmasters or the 
lack of proper understanding, they are often ren- 
dered practically null and void. Man is naturaliy op- 
timistic, sailors are unusually so, and freedom from 
accident in the past is too often assumed to insure im- 
munity for the future. 

Strenuous efforts have everywhere been made to 
educate the seafaring classes along higher and con- 
tinually advancing planes; but, for some unknown 
reason, these efforts have failed to reach the man in the 
forecastle of the merchant marine. Notoriously, the 
forecastle is in many instances the final refuge of 
the illiterate and broken down. In spite of the 
earnest attempts which have been made to enforce 
that discipline and obedience that constitute the su- 
periority of the crews of men-of-war over those of mer- 
chant vessels, something appears, continually, to be 
lacking. Perhaps what is needed is the physical and 
moral qualification which 1s demanded in the navies 
of the world. Discipline is recognized inthe navy as 
not only essential, but imperative; but in the mer- 
chant marine it is too often enforced only in a half- 
measured and slipshod way. 

The supreme value of naval discipline in emergency 
has been proved in cases innumerable. When a British 
troop ship foundered in the Bay of Biseay, a few years 
since, the soldiers stood in ranks at “ attention,” and 
went down to their death as if on parade, realizing that 
the boats were only sufficient to save the helpless women 
and children. Again, on board the battleship ‘ Vie- 
toria,” after she had been rammed by the ‘“‘ Camper- 
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down,” the crew stood quietly at their respective sta- 
tions until the order to “jump” was given, and thus, 


while discipline carried many of those below decks to | 
their doom, it also preserved the lives of many above 


that certainly would have been lost in a general wild 
and headlong scramble for safety. 

Seamanship, per se, in its relation to the safety of 
passengers, it is not our intention to discuss, but there 
are other and collateral issues that constantly endan- 
ver human life. Those who travel upon the high seas 
certainly have a right to demand of shipowners, ship- 
masters, and of their own and other governments, that 
they be safeguarded by every reasonable precaution 
that it is within human power to provide. 

Is the maximum protection accorded ? 

Wethink not! Ships are still overloaded, and ** Plim- 
soll’s mark ” is not operative, except in craft that fly 
the British flag. Ships of all kinds still put to sea short- 
handed ; lifeboats are generally too few, and the means 
of getting them into the water are often clumsy and 
antiquated, entailing exasperating and fatal delays ; 
and boat drill is in some vessels practically unknown. 
Finally, while the schooling of the officer is, perhaps, 
thorough and complete, and ever improving, that of 
the man forward has practically no existence. ** Steam,” 
declared an eminent naval authority, “has killed the 
real sailor, the old time tar who was the eyes, ears, and 
fingers of his superior on the bridge or quarterdeck, 
and in his place we have the landsman, boy, coal 
passer, fireman, and stevedore.” 

With properly built, manned, and loaded ships, 
and the enforcement of discipline, the number of fa- 
talities of the character of that which overtook the 
passengers on the ** Bourgogne ” would be greatly less 
ened. 
abilities of the officers of the French liner, but the 
crew exhibited themselves as a maddened, brutish, and 
mutinous mob. Whose was the fault—the officers, 
the owners, or the lax laws that permitted the shipping 
of such a crew and yet failed to provide for their pro- 
per handling? To-day all the great railway corpora- 
tions are at especial pains to secure employes of an 
approved type of health and manhood—men quick to 
act in emergency, and of sound physical and mental 
eondition. Were such men selected for the crew of 
the ** Bourgogne,” or are such generally found among 
the masses who “zo down to the sea in ships” asa 
means of livelihood? Are the dangers of railway 
travel and transportation greater and more impera- 
tive than those constantly accruing to navigation of 
the broad seas, and are the duties devolving upon 
railway employes generally such as to require higher 
mental and physical qualifications ? Quite the reverse ! 
The practical knowledge demanded of the able sea- 


man is not to be gained in the course of a month or | 


even a year; but the brakeman can master his duties 
in thirty days. 

What was it that specially marked the differences in 
the two accidents that respectively sunk the * Victo- 
ria” and the ** Bourgogne”? Discipline and manhood 
in the case of the warship as against mob rule and 
brutal selfishness on the Transatlantic liner. Had 
the ‘* Victoria” carried women and children, it is safe 
to say that their safety would have been assured be- 
fore a single attempt was made by the crew to save 
themselves. 

It has already been remarked that, as regards many 
merchant craft, there is a woeful lack of boat drill 
and the experience that, in connection therewith, is 
had only by continual practice. This fact has fre- 
quently been pointed out and commented upon by the 
general press. On most river, harbor, and lake craft 
the boats are not only too few, but they are deficient 
in belongings and appurtenances. Especially is this 
true of “tramp” ships, and of the craft plying on the 
Great Lakes. To be sure, the boats required by law 
are there ; but too often they rest in cradles; are tight- 
ly housed and lashed over by canvas, that requires 
from ten to twenty minutes to remove; the falls are 
not hooked on, but are elaborately wrapped and tied 
in canvas to keep out water, and boat plugs have not 
been seen since some annual painting. Life rafts, if 


No complaints are heard as to the character or 


CONCENTRATION OF POWER. 

The close of the present century is marked by a ten- 
dency in the engineering world toward concentration of 
energy and material. A quarter of a century since a 
craft 200 feet long was almost a rarity on the Great 
Lakes, and when the locks of the Welland Canal were 
excended 235 feet it was supposed they would fully meet 
any demand to be made upon them in the succeeding 
hundred years. To-day there are more large craft on 
these waters approaching 400 feet in length than those 
of 300 feet and less, and many exceed the greater figure 

| —running, some of them, even up to 460 feet. 

The same increase and concentration is also witnessed 

among the railroads. Heavier roadbeds and rails, and 
more capacious rolling stock, are everywhere observ- 
able, and the locomotive has reached a degree of de- 
velopment as regards size, weight, power, and economy 
little dreamed of a generation ago. 
A very striking illustration of this concentration of 
| power was afforded recently by a train hauled over the 
Pennsylvania Railway between Altoonaand Columbia, 
| which consisted of 130 cars, was nearly three-quarters 
of a mile in length, and that weighed 5,330 tons. It 
was made up as follows: Locomotive 118 tons, other 
rolling stock 1,519 tons, freight (coal) 3,693 tons. 
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THE VALUE OF A NAME. 

The general press have taken to speculation and dis- 

| cussion regarding names to be attached to such ships 

| of Cervera’s fleet as may be saved to the purposes of 

| the United States navy. 

| But why should these names be changed? Are not 

the present titles suitable, marking a notable victory; 

and will they not illustrate and perpetuate history ? 
The ‘ Macedonian,” captured from Great Britain by 


the man-of-war ‘‘ United States”—popularly known in | 


the service as ‘** The Old Wagon ”--was for over half a 
century one of the Naval Academy fleet, and a beauti- 
ful type of the old time sailing frigate. She remained 
| the ‘* Macedonian ” to the last, and it is to be hoped an- 
| other ‘* Macedonian” will ere long appear in the Naval 
Register. 
| Inthe English service it has long been a rule to per 
|petuate the names of ships that are of historical in- 
terest, either as captors or captured. The sixth 
‘* Royal Sovereign ” and eighth ‘“‘ Revenge™ are now in 
commission. The ‘ Victory,” ‘ Triumph,” and ‘* Re- 
venge ” 
fought and seattered the Spanish Armada; and the 


first and last named mark two notable victories over | $610,921. 


| the French ana their allies in the days of the First Em- 
‘pire. The “Shannon” keeps alive the fact that a ship 
of that name battled successfully with the U.S. ‘* Ches- 
lapeake.” What are the meanings of ‘“ Barfleur,” 
‘*Bonaventure,” ‘‘ Foudroyant,” ‘‘ Hermione,” ‘ Im- 
| perieuse,” ‘* Neptune,” ‘*Temeraire,” ‘‘Sans Pareil,” 
and others that still hold a place in the Admiralty 
list ? 

By all means let us have naval designations that 
possess historical significance, as well as those that 
| perpetuate the names of States, cities, and men. Let 
/us have a new “Guerriere” and ‘‘ Constitution,” the 
| old ones having been sold ; a ‘‘ United States,” a ‘‘Con- 
| stellation,” a ‘ Java,” as well as a ‘* Maria Theresa,” 
‘** Vizeaya,” and ‘‘Cristobal Colon,” provided these latter 
can be saved. We already have a * Kearsarge,” an 
‘* Essex,” and an “ Atlanta.” All these and many others 
have a place in our history, and are far more calculat- 
| ed to appeal to national pride and patriotism than the 
names of deceased gods and heroes, such as ‘‘ Ajax,” 
** Jason,” and *‘ Amphitrite.” Neither national policy 
| nor the size of our navy suggests a ** Terror” or a ** Die- 
|tator.” Let foreign countries keep these latter names 
with others of the kind. Our list of States, cities, and 
mountains will supply all needs for a century to come, 
but the demands of historic titles should not be forgot- 
ten or ignored. 
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PORTO RICO’S COMMERCE. 
There is now every prospect of Porto Rico becoming 
}annexed to the United States, and the statistics of her 
| foreign trade show that our new island territory is well 








they are carried, are often useless through age, and so} worth the heavy price which we have had to pay for it. 
fastened as to require from a quarter to half an hour of | In 1896 Porto Rico’s foreign trade amounted tothe very 
labor to launch. Watertight and collision bulkheads | considerable sum of $36,624,120, and, for the first time 


were put in by the builder, but the communications 
are too seldom closed, and in the hour of emergency 
they are liable to fail of their purpose. 

Summing up: The additions to navigation laws 
should include examination as to the physical, mental, 
and moral qualifications of crews; frequent and rigid 
inspections of boats and crews, and definite knowledge 
as to efficiency; better quarters and food for men: the 
withholding of part of the wages until the termina- 
tion of a definite period of shipment or till the close 
of the season; introduction of rigid discipline; ready 
methods of placing boats in the water: constant inspec- 
tion of life preservers as to character and utility; and, 
finally, self-closing, interlocking communications be- 
tween adequate watertight and fire bulkheads. As a 
protection against fire, the employment of fireproof 
instead of inflammable paints is worthy of serious con- 
sideration. 


in more than a decade, the value of exports exceeded 
| that of the imports. There is little doubt that Ameri- 
ean enterprise would, within a very short time, almost 
double the value of exports, and our ownership of this 
| beautiful island will enable us to have a greatly in- 
creased market for our agricultural products and for 
our manufactured goods: but even now we come sec- 
ond to Spain as regards trade with Porto Rico. 

Its foreign trade is conducted chiefly with Spain, the 
United States, Germany, Great Britain, and France. 
Of all the merchandise imported and exported by the 
island during the four years, 1893 to 1896, fully 85 per 
cent, measured in value, was exchanged with the six 
countries named. Naturally Spain received the largest 
share of the trade, having an average of $9,888,074 a 
year. The United States ranks second, with the yearly 
average of $6,845,252. Cuba’s trade with Porto Rico 
averaged $4,606,220; Germany’s was $3,050,334; and 





that of the United Kingdom was $2,863,930, and of 
France $2,201,687. 

Agricultural products make up a large part of the 
island’s imports and nearly all her exports. The value 
of the agricultural imports in 1895 was $7,171,352, and 
of the non-agricultural imports $9,664,101. The agri- 
eultural exports were valued at $14,573,366, and the 
non-agricultural at only $617,490. Rice, wheat flour, 
and hog products are the principal imports, comprising 
nearly two-thirds of the total agricultural imports. 
The imports of rice in 1895 were valued at $2,271,819. 
Wheat flour was imported to the extent of 170,460 bar- 
rels, worth $1,023,694. The hog products imported were 
valued at $1,274,618. Vegetable products played the 
most important part in the agricultural imports. 
Breadstuff imports had a total value of $1,144,017, and 
meat products imported were valued at $1,531,986. 

Cotton fabrics lead the non agricultural imports, 
their value in 1895 being $2,070,667. The imports of 
fish amounted to $1,918,107 ; of wood and its manufac- 
tures, $840,511; of leather and its manufactures, $711,- 
417. The imports of tobacco in its manufactured forms 
amounted to $692,333. Iron and steel and their manu- 
factures, not including machinery and apparatus, were 
inported to the extent of $658,413 ; and the imports of 
machinery and apparatus were valued at $344,879. The 
value of the imports of the manufactures of hemp, flax, 
jute, manila, etc., was $408,974. Other important non- 
agricultural imports were : Soap, $248,571 ; paper and 
pasteboard and their manufactures, $196,197 ; mineral 
oils, crude and refined, $169,629; cotton yarn and 
thread, $154,964 ; woolens, $154,947 ; paraffin, stearine, 
wax, spermaceti, and their manufactures, $151,995 ; 
glass and glassware, $125,688 ; coal and coke, $124,536. 

Coffee and sugar, the leading products of the island, 
comprise in value fully 85 per cent of all the mer- 
chandise sent to foreign ports. The quantity of coffee 
shipped in 1895 was 40,243,693 pounds and its value 
was $9,159,985; the exports of sugar amounted to 
132,147,277 pounds, valued at $3,905,741. In addition 





recall the three flagships of the fleet that | the only important non-agricultural export. In 


to the sugar, $539,571 worth of molasses was shipped, 
making the total value of sugar and molasses exported 
| $4,445,312. Leaf tobacco is the next most important 
export, the amount in 1895 being 3,665,051 pounds, 
|valued at $673,787. Other important exports were: 
| Cattle, $141,816; maize, $69,410; hides, $53,799; fruits 
land nuts, $10,880; distilled spirits, $9,466. Guano is 
1895 
the exports amounted to 15,491,476 pounds, valued at 
The value of all the other non-agricultural 
| exports was only $10,000. Porto Rico's export of coffee 
| has more than doubled in ten years. 

Porto Rican coffee is shipped principally to Spain, 
Cuba, Germany, Italy,and Austria-Hungary, Spain 
| receiving 16,405,900 pounds in 1896, and Cuba 15,577,710 
pounds, together more than half the total export. 
France bought 11,306,689 pounds. Tothe United King- 
dom only 334,119 pounds were shipped, and to this 
country only 322,591 pounds. 

The British East Indies sent Porto Rico 28,865,623 
pounds of rice in 1896, Germany sent 26,100,840 pounds, 
and Spain sent 12,977,220, The import of rice from all 
other countries was only 2,819,566 pounds, The United 
States shipped $944,418 worth of flour, leaving only 
$24,129 worth for Spain, the United Kingdom, and 
France. This country also shipped $1,342,104 worth of 
hog products to Porto Rico in 1896, all but $13,337 of 
the total import. 

The United States take more than half the export of 
sugar and molasses. Of the 122,946,835 pounds of sugar 
shipped from Porto Rico in 1896, 71,875,614 pounds 
came here, and 43,600,064 pounds went to Spain. The 
United States received $331,646 worth of the molasses 
exported in 1896, and the United Kingdom and the 
British possessions received the rest, which was worth 
$161,976. No molasses is exported to Spain or Cuba, 
but these countries get three-fourths the tobacco. Of 
the 2,219,907 pounds shipped in 1896, Cuba received 
2,160,347 pounds and Spain 1,375,751. Shipments of 
Porto Rican tobacco to the United States are rare. 

Spain’s trade with Porto Rico increased in value 
from $4,929,799 in 1887 to $12,644,955 in 1896. The chief 
gain was in the inerease of Spanish exports to the 
island from $2,411,216 in 1887 to $7,268,498 in 1896. Dur- 
ing the same period the value of the imports from 
Porto Rico advanced from $2,518,563 to $5,376,457. 
Coffee and sugar constitute in value about nine-tenths 
of the total imports, excluding coin and bullion. After 
coffee and sugar the most important agricultural im- 
ports from Porto Rico are leaf tobacco, cacao, hides 
and skins, and fruits. Spain’s non-agricultural im- 
ports from Porto Rico amount to less than $100,000 a 
year, and are principally bags and sacks, tobacco manu- 
factures, and guano. 

Spain’s exports to Porto Rico are three-fourths non- 
agricultural products. Cotton fabrics constitute nearly 
a third of all the merchandise shipped during 1892-6, 
the annual average valuation being $1,581,706. 

It will be observed no account is taken of the growths 
that afford most valuable woods for cabinet and 
special purposes, such as mahogany, rosewood, satin- 
wood, grenadille and manzanilla, some of which readily 

















command $100 to $150 per ton. 
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THE HOLLY GRAVITY RETURN SYSTEM. 


Among the many recent installations of the Holly 
Gravity Return System is one worthy of especial notice. 
it has lately been erected in the Twenty-sixth Street 
power station of the Edison Electrie luminating Com- | 


pany, of New York. It deserves mention for the 
reason that it accomplishes continuously and auto- 
matically a duty which ordinarily requires much 
care andexpense. Although the conditions under 
which the system is working are somewhat unusu- 
al, it is operating with complete success. In this 
station there are engines and electric light machin- 
ery aggregating 7,000 horse power on a floor line 
below Twenty-sixth Street grade, while the boilers 
which furnish steam to drive the same are located 
on the fourth floor above, or at an elevation over 
the engines of about 60 feet 

The accompanying illustration shows a general 
arrangement of the station in section, and the 
“gravity” is employed for the purpose of receiv- 
ing all the eondensation and boiler entrainment 
from the steam mains, separators, headers, and 
al points of high pressure drainage pertaining to 
the west side, and returning it continuously to 
the boilers above without loss of pressure or tem- 
perature, taking the place of the traps and pumps 
formerly used for that purpose. Its simplicity is 
remarkable, as it consists practically of but two 
parts in which there are no floats, valves, or me- 
chanical movements of any kind. 

The receiver, A, Fig. 1, is evlindrical in form, and 
is located horizontally below all points to be drain- 
ed. It is 12 inches diameter by 6 feet long, and 
at one end all the water of condensation, etc., is 
received through an ejector fitting (or suction tee), 
L. Many of the drip pipes that convey the water 
f condensation to the receiver are brought from 
remote points of the station, and there is as a re- 
sult a slight loss in pressure. These drips are 
brought to and connected with the side outlet of 
the suction tee, while the pipes draining the ad- 
jacent separators, ete., are connected with the 
forcing end of the device. The velocity of steam 
and water through the suction tee, due to the dif- 
ference in pressure, is sufficient to draw with it 
all the condensation, ete., from the drips connect- 
ing with the side outlet, and all is delivered into 
the receiver under the initial or boiler pressure, 
The opposite end of the receiver is provided with 
a blank head having a series of holes drilled in 





set to establish a positive circulation from receiver | sult, and it may be adjusted for varying quantities. 
to separator. The operation is then continuous, as |The amount is very small, and in nearly all cases it is 
the water of condensation and entrainment arriving to | utilized in the heater, condenser, hot water tank, or in 
the receiver is then taken, or swept up through the| heating radiation. To show how swal! this quantity is 
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Fig. 1—HOLLY GRAVITY RETURN SYSTEM. 


riser in sections, or finely divided particles, into the|in a heating system including 5,000 square feet of radi- 


ation, the steam passing the reducing valve is all 
used in one radiator containing 100 square feet of 
surface. 

When the three-way cock, S, is open to the re- 
ducing valve it is closed to the pump, and when 
open to the pump is closed to the reducing valve : 
so in cases where there is no convenient way of 
utilizing the steam passing the reducing valve, 
this cock is opened to pump, and a small quan- 
tity of the feed water is forced through the spray 
pipe into the upper end of separator, condens- 
ing sufficient steam to accomplish the same result. 
In this way there is no loss of steam whatever, 
and the circulation is under perfect control by 
either method. 

The system is practically an open circuit from 
all points of drainage back to boilers, as there are 
no mechanical movements whatever in its con- 
struction ; the only obstruction being a check valve 
at each boiler. It is employed in the most im- 
portant power station in the United States asa 
truly reliable adjunct. 

The gravity system has proved to be admirably 
adapted to marine work. Two of the large steam- 
ship lines have made the system a matter of very 
careful experiment, and so far it has proved itself 
reliable and of great benefit in keeping the water 
of entrainment and condensation out of the en- 
gine cylinder. Rough weather, moreover, has no 
effect whatever upon its continuous operation. 

Cut No. 2 shows the heater and return system 
combined in one device as in operation in the 
Suburban Electric Light Companies’ power sta- 
tion at Elizabeth, N. J. The object of this com- 
bination is to utilize as far as possible the con- 
densation and entrainment about a power station 
in bringing the temperature of all the feed water 
supplied to boilers up to the same degree of tem- 
perature as the water in the boilers. This is ac- 
complished by the application of the principles 
governing the operation of the gravity system. 

In the cut, the heater, A, occupies practically 
the same relative position to boilers that the grav- 
ity separator does, and all the feed water for boil- 
ers is by the pump delivered through a spray 


a vertical line through its center; the combined area | separator, where it falls into the return pipe, D, to the | head, KX, into top of heater. This heater does not dis- 
boilers. The water is carried through its upward| place the other device employed to utilize exhaust 


ef these holes equaling the area of a rising pipe, C, 
discharge neck covering the | flight with the steam that is required to maintain |steam or escaping gases, as the feed water is first 


which connects with a 


openings, and forming a part of the head. This riser 
ascends tothe top story of the building (the vertical | above the water line of boilers in the pipe, D, where 
distance being something more than 100 feet), and|the included column will weigh, plus the terminal or 
enters the separator, B. At a point near the top it | separator pressure, more than the pressure carried in 
extends into the separator to a central position, and | the boilers. 

terminates in an open tee arranged vertically. The | The object of the reducing valve is to place the engi- 
separator is supported vertically, and its dimensions | neer in charge in absolute control of the circulation 


are 8 inches diameter by 10 feet long. It forms 


kind of reservoir to contain or catch the water con- 


tinually arriving from the receiver 
100 feet below 

A small pipe, 2, usually 4 inch di- 
ameter, connects with the top head 
of the separator, penetrating into 
the interior about 6 inches, which 
portion is perforated with small 
holes and the end sealed, forming 
aspray pipe. The continuation of 
this pipe outside of separator in- 
cludes a small reducing valve, R, 
from which it terminates in the hot 
water tank. (May be connected 
with condenser, heater, radiation, 
or sewer.) Between the reducing 
valve and the separator there is in- 
terposed a three-way cock, S, with 
side branch, 7, connecting directly 
with the boiler feed pump. An air 
vent, V, is also attached to top of 
separator for the free escape of all 
air that would otherwise accumu 
late there. The return pipe, D, 
Fig. 1, connects at the bottom the 
separator and drops down to the 
boiler room, and is there connected 
with an auxiliary header which has 





lateral branches provided with a 
gate and swing check valve to each 
boiler. A valved pipe, G, connects 
the lower end of the return pipe, D, 
with sewer, blow-off, or any other 
convenient discharge, and is called 
the ‘starting valve, or pipe.” 

The operation of the system is as 
follows: The drips are all opened’to 





the reeeiver, the starting valve 


opened, and all air and dirt blown 
out until boiler pressure ‘or nearly 
so) is established throughout the 
system; then the reducing valve is 








cireulation and will oceupy some vertical elevation | pumped through either, or both, and from there to 


the Holly, which takes the water at the tempera- 
ture obtained from exhaust steam or gases and raises 
it to the temperature due to the pressure carried in 
the boilers by the application of direct steam. Upon 
entering the heater the water falls through nearly its 
entire distance in aspace that is occupied by steam that 


| between receiver and separator. It permits an atmo-|is continually under boiler pressure, and it is obstructed 














Fig. 2.—HOLLY COMBINED DIRECT HEATER AND RETURN SYSTEM. 


spheric escape of just steam enough to insure this re- | in its fall by several perforated plates, O, which are sup- 


ported on a central pipe. This 
pipe is perforated with numerous 
small holes at its upper end, oceu- 
pies nearly the entire length of the 
heater, and, passing outside at the 
bottom, drops down to a position 
below all points of high pressure 
drainage and there is connected to 
a suction tee, Z. A direct supply 
of steam, draining the near-by 
separators or steam headers, con- 
nects with the forcing end of the tee, 
and all other drips about the plant 
are brought into the side (or sue 
tion) branch of the device. 

The velocity (through the suction 
tee) of the steam necessary to heat 
the arriving water in heater is great 
enough to insure that the water of 
condensation, ete., from the drips 
connecting at side is drawn with 
the steam, and all is delivered 
through the perforations at the up- 
per end of pipe, H, into heater. The 
time oecupied by the feed water in 
falling through the steam-occupied 
space of heater is sufficient for the 
water to attain the same tempera- 
ture due to the pressure carried in 
heater and boilers. The return pipe, 
D, drops down and connects with 
the main feed pipe to all boilers. 

A regulator, R, is provided where 
necessary, which contains a bal- 
anced valve, S, through which the 
feed water passes on its way into 
heater. The valve is closed and 
opened by the rising and falling of 
the water line in the heater. This 
is not necessary, however, where 
good elevation can be obtained. 
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GUNS, ANCIENT AND MODERN, AT SANTIAGO. 

Peculiar interest attaches to the accompanying illus- 
trations of two guns which did duty, one in the attack 
and the other in the defense of Santiago. The photo- 
graph of the American gun, a 3°2-inch field-piece, was 
taken when it had been moved up to its last position 
before Santiago, and made ready to take part in the 


great facility. They used both time and percussion 
shells and solid shot. The Spaniards used smokeless 
powder, thereby rendering it difficult for our batteries 
to locate their position. Both sides made considerable 
use of brushwood for masking their batteries. 
Although, from a comparison of the two guns illus- 
trated, it seems that the Spanish artillery was consid- 














A 32-INCH FIELD-PIECE FORMING PART OF CAPTAIN CAPRON’S BATTERY BEFORE SANTIAGO. 


(From photograph o 


bombardment of the city. It formed part of Captain 
Capron’s battery to the right of the Santiago-Caney 
road and on the right wing of General Lawton’s di- 
vision. It was Capron’s battery, it will be remem- 
bered, that opened the memorable fight which ended 
in the capture of El Caney and the storming of San 
Juan hill. 

The 32-inch field-gun is a comparatively light wea- 
pon and is not designed specifically for bombardment, 
the 5-ineh gun, the 7-inch howitzer, and the 7-inch 
mortar being intended for this work. The confusion 
which prevailed at the unloading of the transports and 
the difficulties of transportation were answerable, we 


believe, for the failure to get any siege guns into| 


pesition before Santiago, and, had the bombardment 
taken place, it would have been carried on with the 
smaller weapons. The 3°2-inch gun fires a 13°5-pound 
shell with a velocity of 1,685 feet per second. It can 
penetrate 3°8 inches of steel at the muzzle and it is an 
effective piece when firing shrapnel against bodies of 
troops—though it does not possess sufficient battering 
power to be very effective for bombarding. The siege 
gun of 5inches caliber has a muzzle energy of 1,045 
foot-tons, as against 266 foot-tons for the 3°2-inch gun. 

The photograph shows very clearly the method 
adopted for emplacing these guns. This trench and 
embrasure form only part of the excavations neces- 
sary for the gun and its ammunition. A long pit, 
six feet deep, is dug, at one end of which is the gun 
and at the other end the main store of ammunition. 
At a little distance from the gun two cross-pits are dug, 
in which is kept a smaller supply of ammunition for 
the immediate use of the gun. A breastwork of sand- 
bags is built up around the piece for the protection of 
the gun and its gunners. 

The other photograph was taken by the same photo- 
grapher, William Dunwoodie, after the surrender. It 
represents an obsolete, rifled, muzzle-loading mountain 
howitzer which was used in the Spanish defense. It 
formed part of the Ursula battery on the right of the 
Spanish lines. It is a very old weapon, dating from 
the time when rifling was beginning to be introduced 
into muzzle-loading guns. The grooves, as will be seen 
from the muzzle of the gun, were deep and very few in 
number. They were engaged by metal studs project- 
ing from the body of the shells—-a device which pre- 
ceded the use of the modern, copper rifling band. 

The Spanish method of emplacement was to dig a 
trench and project the embrasures for the gan forward 
beyond the line of the trench. In the wings of the 
trench, to right and left of the gun, were the secondary 
ammunition pits for immediate supply, and at some 


n the field of battle.) 


| erably handicapped, we must remember that matters 
| were largely equalized by the fact that, being entirely 
on the defensive, they had the choice of position, and 
abundance of time to strengthen their positions before 
our hastily improvised emplacements could be con- 
structed. 
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Electric Protection for Banks, 
BY JAMES H. HOWARD. 

There are several electric burglar alarm systems in 
use, of which perhaps the most valuable is that using 
amesh of conducting wires interwoven and covered 
with cloth, forming a curtain with which the safe may 
be covered or the interior of the vault lined. The cut- 
| ting of any such curtain breaks the circuit and gives 
the alarm. The curtain may also be constructed with 








lined with wooden shutters carrying suitable conduct- 
ing wires attached to metal points of contact, which 
suitably close the circuit when closed and open it 
when disturbed. Some curtains of this kind have 
been made with a tinfoil sheet and wires run in one 
direction across the other side of the curtain. Such 
a curtain can with care be cut parallel with the wires 
and opened out without disturbing the circuit. A 
more suitable arrangement is that with wires run 
back and forth vertically on one side and horizontally 
on the other side, thus crossing each other, making a 
mesh which cannot be cut in any direction without 
disturbing the circuit. These wire sheets should be 
mounted on the two sides of a cloth curtain, the 
whole covered again with cloth on both sides, painted, 
and again covered with thin strips of wood grooved 
and wired together at top and bottom to give suitable 
mechanical protection. The several breadths of the 
curtain should also be sewed together with fine.insu- 
lated wires which may be put into the circuit. 

The circuits should preferably be completed by lead 
ing the two terminal wires by different routes to the 
alarm station. The system may be further compli- 
sated, so that burglars with a knowledge of electri- 
city cannot tamper with it, by inserting false wires in 
the conduit. At the station where the alarm is to be 
given there should be inserted in the circuit a relay or 
relays to respond to either a marked increase or de- 
crease of the current, with suitable local circuits, an- 
nunciator drops, ete., in case several points are under 
protection. To prevent the insertion of a resistance 
across the circuit equal to that between the two sides 
of the protecting curtain and the cutting out of the 
latter, which could be done gradually without giving 
an alarm, there may be placed in the vault a variable 
resistance, changed preferably by clockwork. To pre 
vent this variation acting upon the relay, there may 
be placed in the same circuit at the central station 
another variable resistance, also acted upon by clock- 
work, the two being so arranged that the total resist- 
ance of the circuit remains constant. It is useless, of 
course, to rely on a variable resistance device at the 
alarm station only, as the resistance in the safe would 
always remain the same and there would be nothing 
gained. 

Too much confidence is often placed in electrical de 
vices by those who do not understand them, but think 
that because they are electric they must be very diffi- 
cult to overcome. —Electrical World. 
——_—____—++~—> 





Efficient Signal Service in Porto Rico, 
The Signal Corps of the army 
structed about 250 miles of telegraph and telephone 
lines in Porto Rico, and more than half of the island 
is equipped with means of prompt communication. 
Information received on August 11 by Gen. Greely, 
the Chief Signal Officer, from Lieut.-Col. James Allen 
is that four distinct lines radiating from Ponce have 
been completed, and are now in good working order. 


has already con- 








distance was tue main magazine, which consisted of 
a bombproof, composed of a circular wall of barrels | 
filled wita broken stone. The barrels were three or | 
four deep, and the whole was roofed with timber and 
covered with earth. The Spaniards had only two 
modern field guns, but their shrapnel was excellent 
and exploded with remarkable precision. The stem of 
the fuse was graduated and could be adjusted with 


two solid tinfoil sheets and an insulating medium be- 
tween them, or a single tinfoil sheet and a mesh of 
insulated conducting wires spread over it. Any cut- 
ting of such a curtain either opens the circuit or short 
circuits the two sides of the system, between which a 
resistance should be inserted, so that either effect will 
make such achange in the circuit resistance that it 
will sound the alarm. The doors of the safe may be 








SPANISH MUZZLE-LOADING HOWITZER USED IN THE DEFENSE OF SANTIAGO. 
(From photograph taken after the surrender.) 


The central office is, of course, at Ponce. The first 
line leads from Ponce to the east, through Guayama 
to Arroyo to Gen. Brooke’s headquarters; the second 
from Ponce to Coamo to Gen. Wilson’s headquarters ; 
the third from Ponce through Adjuntas and Utuado 
to the advance lines of Gen. Stone; and the fourth 
from Ponce to Guayabila and Yauco. The lines are 
being extended as the army advances. 
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Dr. James Hall, 


Dr. James Hall, the geologist and paleontologist, | 


who h 
Eeho Hill, Bethlehem, N 


1837, died at H., on August | 


8. He was born at Hingham, Mass., September, 
i811. and was graduated at the Rensselaer School, 
now the Troy Polvtechnie Institute, in 18382, and re- 


jained there as Assistant Professor of Chemistry and 
Natural Science until 1836, when he was made Pro-| 
fessor of Geology. On the organization of the Geologi 
eal Survey of New York, in 1836, he was appointed As 
sistant Geologist in the second district, and he con-} 
tinued his connection with this seientific bureau of the | 
State until his death 

He began his explorations in the western part of 
the State in 1837, and from 1838 to 1841 he published 


In 1843 he made his final 


annual reports of progress 
report on the Survey of the Fourth Geological Dis- | 
trict,-which was published as ‘Geology of New York, 
Part 1V.,” Albany, 1843. Retaining the title of the 
State Geologist, he was placed in charge of the paleon 

tologieal work, the results of which have been e1m- |} 


Prof. Hallalso 
extended his investigations west to the Rocky Moun 


bodied in * Paleontology of New York.” 


tains and his explorations served as the basis of all our 
knowledge of the geology of the Mississippi basin. In 
1855 he was offered a position as paleontologist of 
the geological survey of Canada, with the promise of 
directorship of the survey, but he declined the offer. | 
Prof. Hall also held the State 


Geologist in lowa in 1855, and of Wisconsinin 1857. 


appointment of 


He was one of the original {members of the National 
Academy of Sciences In 1876 he was one of the 
founders of the International Cor gress of Geology, and 
opened the session at Paris in 1878, and Bologna in 
1881, and Berlin in 1885. He was a member of many 
received 


societies and many degrees and 


learned 
honors. In addition to a number of important works, 


he published some 250 shorter papers, 
>+e oe = 
Georg Ebers, 


Gieorg Moritz Ebers, the great Egyptologist, died at 


! 





Tutzing, near Munich, Germany, on August 7. He 
was born in Berlin, in 1837, in the same house in which | 
lived the brothers Grimm, the great grammarians and 
treasurers of the wealth of Teutonic folk lore, and it is | 
probable that to their influence the scholarly bent of | 
young Ebers’ mind is due. 

After the usual course at the gymnasium, Ebers read 
law at the University of Géttingen. While studying, 
he had a dangerous illness, which unfitted him for 
active life, so he decided to devote himself to academic 
studies in the seience which always attracted him, 





Jacob Grimm introduced him | 


| 


namely, Egyptology 
to Lepsius. The first fruits of his study was “A Prin 
which to the general reader opened up 
The scholarship which Ebers displayed | 
Egypt and the Books of Moses” | 


cess of Hgypt,” 
a new world 

in his treatise on “ 
won the recognition of the learned, and in 1864 he was 
appointed to a professorship in the university. He| 
made a short journey to Egypt, and then filled the | 
chair of Egyptology at the University of Leipsic. He 
revisited Egypt in 1872. During his excavations at 
Thebes, he discovered a papyrus dating from the see- 
ond century B. C., which is still known by the name 
On his return to Leipsie he resumed 
helped to train many 
1876, twelve 


of its discoverer. 
his round of lectures, which 
Egyptologists of the present day. In 
years after the appearance of his first romance, came 
Uarda ;” “The Sisters,” and ‘* The 
Emperor ™ In all, six- 
teen historical novels have come from his pen, in addi- 


‘*Homo Sum,” 


followed in quick succession, 


tion to many treatises, fairy tales, biographies, and 
two great works of reference on Egpyt and Palestine. 
Prof. Ebers will also be gratefully remembered for his 
historical romances, which have done a great deal, not 
only to popularize Egyptian archeology, but which 
also interested a vast audience in the history of this 
strange land. Not often has the scientist and the 
novelist been combined in the same person in such a 
remarkable degree. 
a —— —- 
New Method of Preserving Meat. 

A new method of preserving freshly killed meats 
has been discovered by the Danish zoologist August 
Fjelstrup, already well known through his method of | 
The sys- 
tem (according to the printed reports) has stood a re- 
markably hard three 
(Danish) Company’s slaughter houses, in a very satis- 


condensing milk without the use of sugar. 


months’ test at the Odense 


factory manner 
The method in itself is extremely simple and might 
of great service for the troops in the tropies (the 


be 
writer having had considerable experience in trying to 
keep meat fresh in Cuba 

The animal to be used is first shot or stunned by a 
shot froma revolver (loaded with small slugs) in the 
forehead, in such a way as not to injure the brain pro- 
per. Asthe animal drops senseless, an assistant cuts 
down over the heart, opens a ventricle, and allows all 
the blood to flow out, the theory of this being that the 
decomposing of the blood is almost entirely responsi- 





ble for the quick putrefaction of fresh meats. Imme- 
diately thereafter a briny solution (made of coarse or 


Sclence Notes, 
A clever imitation of ivory is extensively manufac- 


is also been State Geologist of New York since | fine salt, more or less strong, according to length of | tured from the fruit of a palm-like shrub called Phy- 
time meat is to be kept) is injected by means of a pow- | 


telephas macrocarpa, says The Engineer (London). 


erful syringe through the other ventricle into the veins | This fruit grows to about the size of an apple, and has 


of the body. 

The whole process takes only a few minutes, and the | 
beef is ready for use and can be cut up at once. 
method has been examined and very favorably re- 
ported on by the general councils at Odense and 
Aarhaus, and also by many experts. 

cementnee semmeneniliipeelii Gat pmnansanamsnmeeeesaas 
A NOVEL WATER MOTOR. 

The possession of an electric fan-motor is extremely 

desirable in warm weather, but it unfortunately hap- 





pens that not every building is provided with the 
means for obtaining the necessary current. A fan is, 
however, manufactured by the A. Rosenberg Company, 
of Baltimore, Md., which requires no electric current, 
but depends for its motive power wholly upon the | 
water coming from the faucets in every house. | 

In its construction the motor is exceedingly simple, 
consisting as it does of a casing in which an impact 
water-wheel is loeated and of a spindle rigidly attached | 





to the water-wheel and projecting from the easing. A 
ball and socket joint at the bottom of the casing ena 
bles the motor to be inclined in any direction, even 


| when in motion. 


The water enters at the top of the casing by means | 
of arubber tube having an opening in its lower end | 
varying between ,’y inch and , inch in diameter. The 





| 


A NOVEL WATER MOTOR. 
resulting jet strikes the water-wheel at a tangent +s! 
the periphery, and after expending its force passes 
down through an opening in the ball and socket joint, 
after which it is led away 

By attaching a balance-wheel and pulley, the mo- 
tor can be made to drive a ceiling or post fan, ora 
sewing machine, with water working at a pressure of | 
40 pounds to the square inch. With a pressure of 50} 
to 60 pounds, a telephone exchange generator can be | 
driven. By attaching a guard to the casing and blades 
to the spindle the motor can be directly used as a fan, 
as shown in our illustration. The motor consumes 
about seven pints of water per minute. 





—> ++ oe 
Crystallized Calcium Metal, 


Since the memorable researches of Humphry Davy 
on the decomposition of the alkaline earths, many 
methods have been suggested for preparing the metal 
calcium in the pure state. M. Moissan, in the current 
number of the Comptes Rendus, after showing that 
none of these yields a pure metal, describes two ways of 
preparing crystallized calcium containing less than one 
per cent of impurities. The first of the methods de- 
pends upon the property possessed by calcium of dis- 
solving in liquid sodium at a dull red heat, and separat- 
ing out in erystals on cooling. By treating the mass 
sautiously with absolute aleohol the sodium is removed, 
and the calcium is obtained in the form of brilliant 
white hexagonal erystals. Similar white crystals of 
calcium can be obtained by the electrolysis of fused 
calcium iodide. It is noteworthy that calcium has 
usually been described by previous workers as a yellow 
metal ; doubtless owing to the presence of impurities. — 





Nature. 


ja very hard, white kernel. Worked in the lathe, this 


ivory can be passed off as the genuine article, the re- 


This | semblance being so great that it is sold at the same 


price. Ut can also be covered just like genuine ivory. 
To M. Pasquier, of Liége, is due a practical method of 
distinguishing the two varieties of ivory. It is the 
following: Coneentrated sulphurie acid applied to 
vegetable ivory will cause a pink coloring to appear 
in about ten to twelve minutes which can be removed 
by washing with water. Applied on genuine ivory, 
this acid does not affect it in any manner. 


At Nedunkeni, in the Northern Province of Ceylon, 
the abnormal rainfall of 31°72 inches in twenty-four 
hours was experienced. Nedunkeni, 11 miles down 
the southern road to Mullaittivu, and 122 feet above 
sea-level, is a small village alittle to the east of the 
dividing ridge of North-Central Ceylon, and though 
itself in the catchment area of the eastern Per Aru, 
which flows through Tannir Murippu Tank, it is only 


|a little to the southwest of the point where three sepa- 
|rate drainages neet. Forest, containing a thick growth 


of high trees, extends over the neighborhood, and 
more especially for many miles from the south to the 
east. For about three years a rain gage has been 
established in the grounds of the dispensary in the 
village, and its reeords are regularly transmitted to 
the Public Works Office, and are published among 
the rainfall returns. Although the mean annual rain- 
fall at Nedunkeni is probably little more than 50 
inches, the fall for last December was 67°07 inches, anc 
of this amount 31°72 inches were measured at 9:30 A. M. 
on December 16 as the rainfall of the preceding twenty- 
four hours. From an examination of the position of 
the rain gage, and the testimonies of the observers, 
Mr. Parker, in The Ceylon Observer, concludes that 
most probably the actual rainfall was in excess of the 
recorded amount. 


H. N. Toply, of the Department of the Interior, in 
Ottawa, Canada, who discovered recently a method of 
developing negatives without the use of a dark room, 
has discovered that the printing of photographs is not 
dependent on nitrate of silver. Heretofore the nitrate 
has had to be used in all prints, but Mr. Toply says 
that the juices of certain fruits are equally as good, 
if not better than the nitrate, for photographie print- 
ing purposes. By means of this discovery a photo- 
graph can be printed upon anything —wood, pulp, and 
paper—which can absorb these juices. The juice is 
not used just as it comes from the fruit, but it is sub- 
jected to a process which Mr. Toply, of course, desires 
to keep to himself at present. He has been engaged 
in the development of the process for five years. His 
attention was first directed to the possibility of ‘* herb- 
aceous photography,” as he ealls it, by the withering 
of the white pine, which becomes a very dark gray 
under sunlight. A piece of planed pine was placed 


|under the negative and exposed to sunlight without 


treatment and a permanent print on wood was ob- 
tained. Mr. Toply followed up this discovery by a 
series of experiments with the juices of fruits, which 
he found could not only turn dark gray, but would be- 
come jet black in sunlight. The process is so simple 
that, were it brought into general use, the price of 
photographs would be reduced to a minimum. 


Walking along the beach on Mobile Bay, a young 
woman, a relative of the writer, picked up a handful 
of little shells, left by the tide, and among them sev- 
eral shells of a small marine *‘snail,” the largest of 
which was probably a half-inch in diameter and the 
smallest some three-eighths of an inch. She dropped 
them into her pocket and forgot all about them until 
several days afterward, when an unpleasant odor in 
her wardrobe attracted her attention to them. On 
taking them out of the pocket some fell on the floor, 
and in recovering them she placed her foot on one. 
The act was followed by an explosion, quite sharp, and 
loud enough to be heard all over the floor on which 
her room is. Astonished, she coneluded to try an- 
other, and the same result followed. The shells were 
then brought to the writer, who, on examination, 
found the mouth of each firmly closed by a membrane 
of greater or less thickness, formed by the drying of 
the animal slime. This had probably occurred soon 
after removal from the moisture of the beach, and, the 
little inhabitant of the shell dying, the gases of de- 
composition had quite filled its internal space. On 
exerting a little pressure by squeezing the shell be- 
tween two blocks of wood quite a loud explosion. was 
produced, the fragments of the shell being thrown 
several feet. Subsequently, on trying the experiment, 
out of a dozen shells, only two failed to explode. The 
conditions most favorable to suecess in making the ex- 
periment seem to be removal from the beach in very 
hot, dry weather, which causes the slime to be ey- 
uded in greater quantity than usual and dries it ug 
rapidly as it exudes.—National Druggist. 
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THE COLOMES LIFE AND SHIP PROTECTOR. 
The Navy Department showed its usual progressive- 
ness and foresight in the readiness with which it adopted 
the now famous cocoa cellulose for protecting the hulls 
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threaded rod. The rest of the apparatus consists of a 
cylindrical canvas bag, filled with cellulose, a steel 
washer, slightly less in diameter than the bag, and a 


nut, provided with two handles for its adjustment. The 





of its ships in the region of the waterline, and the/| stoppers are made ip three sizes, the cellulose bags 
cellulose plug or stopper for closing shot holes which being 6, 9, and 13 inches in diameter respectively. They 


forims the subject of this article. 
first nations to see the great value of these devices, and 
they now form an important feature in the protective 
arrangements of our battleships and cruisers. An im- 
proved form of cellulose, manufactured from corn pith, 
has taken the place of the cocoa product in our latest 
vessels; but a waterline belt of one or the other of 
these substances, together with the cellulose stopper, 
are to be found upon all but the very earliest vessels; 
that is to say, upon all those which were designed 
after the new water-excluding material made its ap- 
pearance. 

The Navy Department always stands ready to inves: 
tigate and adopt any device that will increase the effi- 
ciency of its ships, and it is largely as the result of this 
progressive policy, and the thoroughly efficient and 
up-to-date character of the ships, that the navy has 
more than answered every demand that has been made 
upon it in the present war. In addition to the devices 
above mentioned, we might suggest the admirable 
sights in use tpon our guns, the range finders, im- 


proved ammunition hoists, and a thousand and one 


other up-to-date conveniences which only eome to light 

during a careful inspection of the ships themselves. 
The Colomés stopper illustrated on our front page is 

a protective device of the cellulose type. It has given 


We were one of the | are put up complete, in sets of three, in a hinged case, 


as shown in Fig. 1, and in the lid of each case is a book 
of instructions and an illustration showing the method 
ofinserting the stopper in a leak. The cases are placed 
in convenient positions throughout the ship. 

In closing a hole, the operation is as follows: One of 
the stoppers, corresponding approximately to the size 
of the hole, is taken from the case, relieved of its 
éellulose bag, and thrust through the hole, care being 








taken to hold it so that the weighted end of the “pick” 
will cause it to lie horizontally along the threaded rod. 
As soon as it is thrust through the hole, it is given half 
a turn, when the pick with its attached brass plate 
falls into the vertical position. It is at once pressed 
closely up against the outside plating of the hull, by 
the inrushing water, where the brass plate serves to 
cover the hole and partially stop the flow of water. 
The cellulose pad, the steel washer, and the nut are 
then slipped over the inboard end of the rod, and the 
nut is screwed home, pressing the bag closely against 
the hole and effectually sealing the opening. The 
cellulose bag fits into all the irregularities of a jagged 
hole, and the powerful pressure of the nut, aided by 
swelling effect of the water on the cellulose, insures a 
remarkably tight closing of the hole. For ordinary 
cases, the hand nut can be used ; but when the framing 


good service in the present war, hotably at the San-| of the ship interferes with this, as shown in Fig. 4, the 
tiago engagement, where one of the stoppers was used | nut is serewed home by a wrench which is provided 
| with each case. 


to close a shot hole made by a large shell from one of the 
Spanish cruisers in the bow of the battleship “ Iowa.” 


For the closure of ordinary shot holes, a single stop- 


The incident is deseribed in a letter from an eye witness | per proves sufficient ; but in cases of collision, such as 
on the ‘*‘ Iowa.” After particularizing the details of the | occur in the merchant marine, it more often than not 
| happens that the hole is long and narrow, This is 


fight, the writer says: ‘‘ A shell struck our starboard 
bow, about one foot above the waterline. It went 
through the coffer dam, struck a steel hatch, and barst. 
It started a fire, which was quickly put out. The deck 
was flooded, but a patent stopper was put in, and we 
were as good as ever.” 

The Colomés leak stopper, as will be seen from the 
engravings, possesses that sine qua non of ail emerg- 
eney apparatus: simplicity. It goes without saying 
that all devices for the swift prevention of disaster and 
the saving of life in the presence of impending peril 
must be at all times within easy reach, must be easily 
understood and capable of rapid manipulation, and 
must be absolutely certain in their action. It was the 
possession of these qualities that led to the adoption 
of the Colomés device by the navy. Our readers will 
be interested to know that before that admirable and 
justly popular ship the “Oregon ” started on her long 
and perilous trip from the Pacific, she received a con- 
signment of ten cases of stoppers (see Fig. 1), which 
were distributed throughout the ship in positions 


where they could be readily assembled for plugging | 


waterline shot holes. 

Both the cellulose and the Colomés leak stopper are 
French inventions. For the former we are indebted to 
Admiral Pallu de la Barriére, of the French navy, and 
the latter is named after the inventor, a Frenchman who 
is widely known in the French scientific world. Cellu- 
lose is prepared from the husks of the cocoanut. It is 
treated to remove its glutinous portions and any ele- 
ments which would render it unhealthful, or offensive 
in cdor. It has the property of absorbing water and 
swelling up rapidly as the result. The corn-pith cellu- 
lose is prepared from the pith of cornstalks, and it pre- 
sents the same obturating qualities, though in a much 
greater degree, as the cocoa cellulose, 

The cellulose was introduced into this country by 
Ostheimer Brothers, of New York and Philadelphia, 
who established a plant for its manufacture in the lat- 
tercity. Weare indebted to the courtesy of these gen- 
tlemen for assistance in the preparation of the present 
article on the Colomés stopper; the same firm having 
been responsible also for the introduction of the latter 
admirable device into our navy and being now engaged 
in its manufacture in Philadelphia. Although the 
Colomés apparatus is best known as an emergency re- 
pair for the round shot holes on warships, it has a wide 
field of usefulness in the merchant marine, where, as we 
shall show in this article, it is equally efficacious, when 
several are used together, in closing the narrow, jagged 
rents ina ship’s hull which may’ be caused by collisions 
with other vessels or by running upon sunken rocks. 

As will be seen by reference to Fig. 2, the device con- 
sists of a threaded brass rod, to one end of whicha 
stout cross-piece of malleable iron is hinged at its cen- 
ter. The forward half of the cross-piece is weighted, 
so that when the rod is held in the horizontal position 
for thrusting into a hole, as in Fig. 3, the cross piece 
will lie Lorizontally, but as soon as the rod is given 
half a turn, the weighted end will cause the cross piece 
to swing into a horizontal position, at right angles to 
the rod, when the whole contrivance will have the ap- 
pearance of a pickax, asin Fig. 1. A thin sheet of flexi- 
ble spring brass is riveted to the cross piece. It is 
elliptical in shape, its longer axis being parallel to the 


often the case in the slighter collisions (see Fig. 4), 
when the plating may be torn by a sharp projecting 
point of rock, or cleanly cut by the stem of another 
vessel that is moving slowly at the moment of colli- 
sion. 

Such holes may be readily closed by using several 
stoppers side by side, as shown in Fig. 5, which repre- 
sents an experiment carried out by a board of French 
naval officers at Toulon. The hole was rough and 
jagged at the edges and lay 4 feet 8 inches below the 
surface of the water. It was plugged by two No. 3 
stoppers with one No. 2 stopper between them, and 
the inflow of water was arrested in 120 seconds. Other 
tests by the same board gave the following results : 
A 21-inch hole was stopped in 10 seconds, and the flow 
completely arrested in 30 seconds ; a 4-inch hole, 6 feet 
below the surface, was completely stopped in 25 sec- 
onds; and a 71-inch hole, also under a 6-foot head, 
was completely closed in 35 seconds. 

As may be readily seen from the large engraving on 
the front page, when the stopper is once in place, se- 
eurely clamped to the shell plating of the vessel, it 
cannot be displaced and may be trusted to do its work 
until the ship has been brought safely into port. More- 
over, special value attaches to the system on account 
of its extreme simplicity, any ordinary seaman being 
competent to insert the stopper. This fact we consider 
to be of the highest importance. There is no necessity 
to send for the expert mechanic. 

It is this simplicity, coupled with its small bulk and 
ease of stowage, that renders the device specially adapt- 
ed for use in the merchant marine, where it promises 
to find a field of usefulness as broad or broader than it 
now occupies in the navy. 

Finding the Stars, 

A correspondent in St. Louis, who has a two-inch tele- 
scope mounted on atripod stand, writes for informa- 
tion as to how he can find the place of a star with such 
an instrument when the place is expressed by hours of 
right ascension and,.degrees of declination north or 
south. He also asks what is meant by right ascension 
and what is the meridian. 

In order that a star may be found by means of its 
right ascension and declination as given in a star cata- 
logue, the telescope should be provided with an equa- 
torial mounting having graduated circles. Without 
such a mounting the best method of finding a star 
whose place is given in right ascension and declina- 
tion is with the aid of a chart of the stars (such, for 
instance, as Klein’s Star Atlas), whereon the position 
of the object sought can be noted with reference to 
other conspicuous stars. 

Suppose, for instance, that the observer wishes to 
find a double star, or a telescopic comet, by means of its 
right ascension and declination. Taking his atlas, he 
will see along its upper and lower margin the hours 
and minutes of right ascension indicated. Correspond- 
ingly, on the right and left hand margins of the chart 
he will see indicated the degrees of declination north 
or south of the equator. With the aid of these indica- 
tions let him, with a pencil, mark the place which the 
object he is seeking should occupy upon the chart. If 








it is a double star, more than likely it will be found 


a 
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there already. In any case, having thus ascertained 
its position with reference to the bright stars in its 
neighborhood, he can then turn to the heavens, find 
those stars, and recognize the particular object he is 
seeking from its situation with reference to the others. 

All this, of course, requires more or less familiarity 
with the constellations, a kind of knowledge that is not 
as widespread as it should be, but which is not very 
difficult to acquire. 

By the meridian is meant an imaginary line drawn 
from the north to the south point, or through the 
poles of the heavens, and passing directly overhead. 
Every place on the earth has its own meridian, and the 
sun is said to be on the meridian at the instant of true 
noon. Similarly, a star is on the meridian when it is 
directly north or south, or somewhere on the imagin- 
ary line running through the sky from north to south, 
and passing by the point directly overhead, which is 
ealled the zenith. 

By right ascension is meant the distance of a star or 
other celestial object east from a particular meridian 
of the heavens which has no reference to any special 
spot on the earth, and which crosses the celestial equa- 
tor at a point among the stars known to astronomers 
as the first point of Aries. Right ascension is measured 
by hours and minutes. There are twenty-four hours in 
the entire circuit of the sky. Consequently, an object 
which is precisely at the first point of Aries may be 
said to be in right ascension 0 hours, or right ascension 
24 hours, according as we think of the beginning or the 
end of the circle. An object diametrically opposite to 
this would be in right ascension 12 hours. One hour 
of right ascension is equivalent to 15 degrees. 

GARRETT P. SERVIsS, 
Physical Training in Public 

The care of the body has been, up to comparatively 
recent years, strangely neglected in the publie schools 
of this country. It has been considered a quite suffi- 
cient educational training for the young to cram and 
overload their brains with a quantity of matter difli- 
cult to digest, and in too many instances even when 
assimilated of little use in after life. Numbers of 
delicate, highly strung children have broken down 
under the strain, and the dreary daily grind of the 
monotonous cramming system, undergone in unhealthy 
surroundings, has developed many of the nervous dis- 
eases to which the present generation is so peculiarly 
susceptible. What does knowledge profit a man, if in 
the gaining of it he loses the still more precious gift of 
good health? The nations of the old world, notably 
Greece and Rome, understood and appreciated much 
more clearly than do the people of these times the 
harmfulness of unduly forcing the mind to the lasting 
hurt of the body. The gymnasiums of ancient Greece 
probably reached, in their methods of training the 
young, a higher ideal than have any of the education- 
al systems now in vogue. In the face of this condition 
of affairs, it is pleasing to note that the people of 
America are rapidly becoming alive to the perni- 
cious effects of developing the mind at the expense of 
the body. The more rational mode of educating the 
young would appear to be that of so training the body 
and mind that both advance as far as possible at an 
equal rate. Thus, if a child is of weak constitution 
but possessed of unusual mental capacity, it should be 
the aim of his teacher to strengthen his physical pow- 
ers, and until that object is accomplished to let the 
mind take care of itself; on the other hand, if the re- 
verse is the case, to adopt contrary methods. The in- 
dividuals should be studied separately, and children 
should not be lumped together in a body and put 
through the same course without regard to their dif- 
ferent temperaments, dispositions, and constitutions. 
It is now about ten years since German gymnastics 
were introduced into public schools of this country. 
Since then physical training has held a piace in the 
curriculum of almost all the large cities of the East. 
The report of the director of physical training in public 
schools of Washington has lately been published. 
According to this report, the beneficial results of sys- 
tematic daily exercise have been marked ; but, as the 
writer of the paper truly remarks, ‘It is impossible 
to test the full measure of success or failure of our 
efforts. It isin the remote future, with school days 
long past, that the lasting influence of such work will 
be felt by the individual child.” However, one thing 
seems certain, viz., that the introduction of physical 
training into the public schools of America is a step in 
the right direction, and, if intelligently carried out, 
should result in producing a stronger race mentaily 
and physically. The fact should not be forgotten, 
though, that physical training may be abused. Gyin- 
nastics should not be permitted to take the place of 
play, but rather the two should go hand in hand.— 
Medical Record. 

A cuRtIous disparity is evident in the authoritative 
estimation of the heat of the sun. Pouillet places it at 
1,400° to 1,800° Celsius (Centigrade), Ste. Claire- Deville 
at 2,800°, Lord Kelvin and Professor Langley at 8,000°, 
Sir Robert Ball at 18,000°, Sporer at 38,700’, and Pater 
Leodie at 10,000,000°.—Technische Berichte. 
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THE “TEXAS” IN ACTION. | her conception she has been clouded by the disfavor | and she was not commissioned until August 15, 1895, or 
WT i-class battleship * Texas” as she rests in| which deseends upon a vessel whose plans are of| nine years after the ship had been authorized by Con- 
Her plans were drawn up by William John, an 


t the Brooklyn navy yard isa once maligned | foreign origin (as were those of many of the earlier | gress. 

t now fully vindicated vessel | ships of the navy), and to this popular dislike has been| English naval architect of considerable reputation, 
‘ rhaps, no ship in our navy that has been | added the distrust which is born of a frequent suc-| and they were selected by the Navy Department from 
in the publie eye since the day of her launch than | cession of accidents. Although she was authorized in| several designs which had been offered in competi- 


mor 
the lexas,” and no ship, surely, ever experienced | 1886, the ship was not laid down until 1889. The work | tion. The delay in commencing construction was due 
uch a continuous run of bad luck as this unfortunate | of construction, undertaken at the Norfolk navy yard, | to a lively discussion which ensued as to the merit of 


From the very hour of ' was very slow, the launch not taking place until 1892, ' the accepted plans, and there is no doubt that the sub- 


rreatly underrated ship 













Courze of 5°5-inch Shell through Starboard 
Hammock Butting 
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2.—Searchlight from ‘‘ Vizcaya” now Mounted 
on ‘* Texas.” 
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4.—5°5-inch Shell Hole in Hammock Netting. 







. > 
. ar ¢ 


“ ar me 6S a & 
Sui pie Ae eR aa 
Repairs after Santiago Engagemen' 












my ‘ ‘7 a ék-2 
Of ne + Sas, s fey - 
an bats 


6.—" Texas” in Dry 


wy 


Dock ; for 


THE “TEXAS” IN ‘ACTION, 














AUGUST 20, 1808. | 


Scientific American. 


i2! 

















sequent popular distrust of the ship was largely due to 
these hostile criticisms on the part of both official and 
amateur experts. 

The career of the ‘‘ Texas” was marked by reverses 
more than ordinarily fall tothe lot of the warship in 
times of peace. She had accidents alow and aloft, from 
within and from without, at sea and in dock, and 
climaxed her performance by incontinently foundering 
one night as she lay at her moorings at the Brooklyn 
navy yard. On the face of it these mishaps seemed to 
justify the bad name which was given the ship at the 
time of her construction. Asa matter of fact, however, 
they were all traceable to carelessness or unpreventable 
causes outside of the ship itself, and, in the opinion of 
the various officers who had tested the good qualities 
of the ‘;,Texas,” were no reflection upon either her con- 
struction or her seagoing qualities. 

Vindication, however, came at last, and the various 
engagements of the Spanish war have proved that the 
* Texas” is as stout a ship as any in the United States 
navy, and that she has qualities in which she is the 
best vessel of her class that we possess. Among 
the latter we may mention her steadiness as a gun 
platform—an invaluable quality in a battleship, and 
one to which no doubt the excellent gunnery displayed 
by this vessel in the war was largely due. 

In the various regular and special publications of the 
SCIENTIFIC AMERICAN our readers have been made 
familiar with the offensive and defensive material with 
which a warship is armed and protected. In the present 
article we are enabled, by the courtesy of Capt. Philip, 
to present a series of views of the actual destruction 
wrought by Spanish shells on the hull of a modern 
warship. Cuts 1 and 7 illustrate the destructive 
effects of a 6-inch shell fired from La Socapa battery, 
and the rents shown in Cuts 1 and 4 were made by a 
5°5-ineh shell, which landed during the running fight 
at Santiago. 

The 6-inch shell came aboard at the close of a duel 
which took place between the ** Texas” and La Socapa 
battery, which is located at the western side of the en- 
trance to Santiago Harbor. It was the last shot fired 
by the battery and the only one that reached the ship. 
The shell entered the port side at a point just below 
the lower end of the anchor stock (see Cut 6), where 
the plating is 14 inches thick, and tore a jagged cir- 
cular hole, an inside view of which is shown in Cut 3. 
It passed diagonally through the compartment and 
struck a heavy steel stanchion, cutting a piece a foot 
in length entirely out of it. The shell burst at this 
point and two of the larger fragments struck the star- 
board side, bulging the stout plating to the depth of 
several inches. The fragments swept along the side of 
the ship and cut{ entirely through one of the heavy 
channel irons (massive as a railroad rail) which form 
the framing of the ship. This effect is shown in Fig. 7. 
In addition to these larger pieces, the shell burst into 
a shower of lesser fragments, which landed all over the 
starboard side of the compartment, cutting off rivet 
heads, scoring the deck and plating, and wounding 
the crew. 

The fatalities and execution among the crew in this 
compartment, caused by a_ single 
shell, enable us to form a_ vivid 
idea of the havoc that would be 
wrought on unprotected gun positions 
by a well directed fire in which shells 
were searching the ship through and 
through. A man who was standing 
behind the stanchion, in the path of 
the shell, was literally blown to pieces, 

and the flying fragments wounded 
eight other men, one gunner being 
struck no fewer than fifteen times. 
The dense smoke produced by the ex- 
plosion added to the confusion, and 
for some minutes the whole battery of 
four 6-pounder guns was practically 
out of action. The smoke poured down 
the ammunition hoists and rolled in 
dense volumes into the forward feom- 
partments of the ship, giving the im- 
pression that a fire must have been 
started. 

Ifjthis much confusion and destruc- 
tion can be wrought by a single 6-inch 
shell, weighing 100 pounds, what, one 
asks, would be the effect of a 13-inch 
projectile, weighing over half a ton? 
Moreover, this was a common shell, 
filled with brown powder. A shell 
filled with high explosive would be 
vastly more destructive, and one sick- 
ens at the thought of such diabolical 
missiles bursting in the thickly crowd- 
ed between-decks of a modern ship. 
Nothing but the very highest courage, 
backed up by perfect discipline, would 
save a ship’s company from panic under 
such scenes of horror as would ensue. 

The damage shown in Figs. 1 and 
4 represents only a part of the rend- 
ing effect of a 5°5-inch shell which 








7.—Starboard Ship’s Frame on Gun Deck 
Places by Fragments of 6-inch Shell. 


struck the “ Texas” in the amidship hammock netting 
during the Santiago fight. The hammock netting 


iforms part of the deck structure which surrounds the 








through the next obstruction (the hammock butting, 
Fig. 1) apparently sidewise, or on end, if we may judge 
from the shape of the hole. It next struck a heavy 
steel door, tearing off the upper half of it, and burst 
in the adjoining ash-hoist. The fragments passed on 
through another (the fourth) wall of steel plating and 
tore their way into the smokestack. The larger frag- 
ments passed entirely through the stack, and the 
others, rebounding from the further side of the stack, 
fell in a shower down the uptake. 

The shock and explosion drove the smoke and fire 
of the furnaces into the boiler room and caused an 
enormous cloud of smoke and ashes to ascend from 
the * Texas.” As this occurred early in the action, 
when the * Texas” was hotly engaged with the leading 
Spanish ships, it caused much anxiety throughout the 
fleet lest she had been badly crippled. As it was, not 
a man was hurt by this shell. 

Next to the Spanish shells, the chief damage to the 
ship came from the blast of her own 12-inch guns. 
There are twoof these, one forward of amidships, spon 
soned out on the port beam and the other somewhat 
aft of amidships on the starboard beam. There are 
no deck structures abreast of these guns that would in 
terfere with their fire athwartships: so that it is possi 
ble to fire the port gun across the deck to starboard 
and the starboard gun similarly to. port. During the 
action the port gun was swung over and fired at the 
Spanish fleet. The terrific blast of the gases forced 
down the main deck, twisting the deck beams, and 
forcing the heavy stanchions out of line. as shown in 
Fig. 5. At the same time the rush of gas, aided by 
grains of unburnt powder, splintered the wood deck 
and cut deep scores in the planking. 

The gravest peril through which the ‘‘ Texas” passed 
is commemorated by a 100-pound Spanish mine whiel 
now stands, bereft of its guncotton charge, on her quat 
ter deck. The following inscription painted around 
the shell tells the story: ‘‘Spanish submarine mine, 
broken adrift by the ‘ Texas’ June 15, 1898, when pass- 
ing through a narrow channel to destroy forts at Guan 
tanamo, Cuba. Providentially, it did not explode. 
Fourteen of these mines were afterward recovered from 
this channel. Each contained about 100 pounds of 
guncotton.” That was a close call for the ** Texas,” 
and if a material cause for her escape is sought, it is 
found in the fact that barnacles had grown over the 
contact fingers, clearly seen in the illustration, and 
prevented the plungers from closing and striking 
the fulminate within the case. 

The admirable work done by the ‘‘ Texas” in the 
battle of Santiago has received ample credit, both 
official and otherwise. Her shooting, both from the 12 
and 6-inch guns and from her 6-pounders, was very 
effective, and she contributed as much as any other 
ship to the early disablement of three of the Spanish 





cruisers and the two destroyers. There is reason to 


believe that the few large shells of 12 inch caliber that 


smokestack. The shell struck the ship on the star-| reached the Spanish vessels were fired by this ship. 
board side, the first point of contact being at the | The rapidity of fire of the 12-inch guns is due to the 


point shown in Fig. 4. 


It passed through the steel | improvements made in them by Lieutenant Haeseler. 


plating and apparently turned partly over, passing | Originally they were capable of being fired only once 


THE 


“ TEXAS” IN 





8.—100-pound, Contact, Buoyant Mine, Cut Adrift by Propeller of U. 8. 8. ‘‘ Texas” 
in Guantanamo Harbor. 


ACTION, 


in 74% minutes—a woefully slow rate— 
but since the improvements they hav« 
been fired at an interval of 1 minut« 
29 seconds between rounds, In the old 
system the gun couid only be loaded 
in two positions, and it had to be fro- 
tated back to these positions to receive 
the shells. Lieutenant Haeseler placed 
a circular track on the top of the turret 
redoubt and designed a little trolley 
for carrying the projectile around froio 
the ammunition hoist to the breech 
of the gun, wherever the breech might 
happen to be. By the new arrange- 
ment it is not necessary to take the 
gun off the target for loading. 

The 12-inch guns were in charge of 
Lieuts. Haeseler and Bristol, and to the 
latter gentleman we are indebted for 
some interesting facts regarding the 
battle. He informs us that the smoke 
of battle was so dense as to render it 
impossible at times for the contestants 
to locate each other. The light breeze 
that prevailed carried the Spanish 
smoke (only the ‘ Colon” used smoke- 
less powder) in huge volumes toward 
the American ships, and the smoke 
of our own ships was caught by the 
breeze and rolled back upon them. It 
is also interesting to learn that the 
sinking of the two destroyers was ac- 
complished by the concentrated fire of 
four battleships and the converted 
yacht “Gloucester.” As soon as the 
destroyers appeared, the ships instinct- 
ively turned loose upon them—some 
withallguns. As seen by Lieutenant 
Bristol, from his 12-inch gun station, 
the concentration of fire was as follows: 
“ Indiana,” 20 guns, including her 13- 
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it 4,0 vards: the “Iowa.” 14 guns, at 2,500) till 1757 that this method of securing the books was|more fortunate or more skillful rivals are allowed to 
tl lexas,” 13 guns, at 2,700 yards; and the | abolished. eontinue. When pipe after pipe goes out, or the tobac- 
12 guns, at about the same range. The co is consumed, the contest becomes more and more 
ester” was using five light rapid-fire guns. Bog Iron Ore in Canada, interesting ; and when only two contestants are left, 

xcept tl neh guns of the ** Indiana,” Bog iron ore is worked in the province of Quebec, | the most intense excitement is aroused. 
‘ re weapons, and the sea was being and arrangements are being made to extract manganese So expert have the members of the Rookersclub 
churned into a mass of foam about the doomed ves-| from bog ore deposits in the province of New Bruns- | become, that they have been known to keep alive the 
his being the case, it is certain that the value! wick. The ore is a soft, wet stuff, containing 50 per | flawe in three grammes of tobacco for a period of an 

e destroyer is not determined one way or the other | cent of water, and is covered by a thin coating of vege- | hour and a half. W. B. K. 


truction in the Santiago fight 
> + o> _ 


Chained Libraries, 


table earth. The depth of ore varies from 5 feet to 30 
feet. When dried the residuum is a fine black powder, 
too fine to be treated in the blast furnace, and this has 


-= OO rm O”:OCO 
PRIMITIVE METHODS OF RAISING WHEAT AND BAKING 
BREAD IN TRANSCAUCASIA AND ARMENIA. 

BY &. 0. BOVEY. 


As soon as the average traveler passes from European 


vinees of Georgia and Armenia, which have 
been parts of the Russian empire for only a 
comparatively short time, he feels that he 
has entered a strange part of the world, the 
manners and customs are so different from 
those which prevail in western Europe and 
America. Nowhere is this more clearly 
brought out than in the methods pertaining 
to agriculture and bread making. The farm- 
er still uses the implements which his an- 
cestors used and he handles them in the same 


In a pay n the Libraries of the Middle Ages,” | therefore to be made into briquettes, as is done with 
iy read by Mr. T. G. Jackson before the Royal] the fine dust from blast furnaces and the finely divided 
i ute British Arehiteets, the lecturer said that! iron produced from low grade ores by the Edison elec-! Russia over the Caucasus Mountains into the pro- 
buil rs specially to hold their libraries 
were first erected by the universities and 
colleges rhe oldest strueture of the kind 
in England, perhaps in Europe, is the old 
library of the University of Oxford, which 
iil retains many features of its original 
form his structure, rarely seen by visitors 
and even unknown to the majority of Ox- 
ford men, is a two-storied building situated 
m the north side of the choir of St. 
Marv's Chureh, adjoining the tower at one 


end, and separated from the body of the 
‘hureh by a narrow courtvard Having 


inced at the wav books were kept, used, 


and lent at Oxford prior to the erection of 
this building, the lecturer gave a sketch of its 
foundation by Cobham, Bishop of Worces 
ter, about 15320, and some incidents in its 
early history, following with a description 
of the interior, furniture, and general ar- 
rangements. Long desks were placed at regular inter- 
vals at right angles to the walls, on which the volumes 
lay on their sides A bench was fixed in front for the 
reader, and a window came between each pair of desks 


to light that pew or cell. Every volume had a metal 

ip riveted to the front edge of the board forming one 
cover, to which was attached a light iron chain of 
the requisite length, having at the other end a ring 
This ring ran upon an iron rod which was carried 
along the top of the desk, and was secured at the end 
by a hasp and a padlock to prevent the ring being 
drawn off. The foundation of Bishop Cobham’s lib 
rary was succeeded shortly afterward by that of the 
library of Durham College, Oxford, by Richard de 
Bury Bishop of Durham (1335-45) The books be- 
queathed by De Bury tothe college were kept for many 
years in chests, under the custody of scholars deputed 
for the purpose. At the beginning of the fifteenth 
century a library was built, and regularly furnished 
with bookeases or settles inciosing pews or studies 
When 
Durham College came to an end at the Dissolution, its 


between them where the books were chained. 


old buildings were utilized by its successor, the present 
Trinity, and the old library of Dur 
ham College still serves as the lib- 
rary of Trinity College William 
of Wvykeham’'s New College at Ox 


ford set the fashion for all future 


collegiate buildings at either uni 
versity in provision being made for 
every department, and thencefor 
ward every college had its library 
is an essential part of its plan 
Though books were few, the rooms 


devoted to them had to be very 


large, thre chaining of the books to 


the desks making it possible to 
have only very few on each desk 
Soon, as books nereased shelves 
were formed behind the desks, tier 
by tier, until at last, is the seven 
teenth or eighteent! century, they 
reached the ceiling The aprmcar 
ance of the fittings before that 
time could be well seen in the old 
library of Merton College. Of chain 
ed libraries there were at least three 


extant in England, that belonging 
to Hereford Cathedral being the 
most ancient and perfect Old 
chains, hasps, and staples belong 
ing to Hereford 


the actual fittings of a medieval 


specimens of 


Jackson, 
and the method of fixation explained All Saints 


ehained library were exhibited by Mr 
Chureh, Hereford, and Wimborne Minster also possess 
rined raries. But the finest in the world is that 
San Lorenzo, Florence, the great hall of which was 

! by Michael Angelo in 1524, to contain the 

veral generations of the Medici. 


he lecturer then touched on the difficulties of con 
sulting books in the old chained libraries. Shelves 
for the eve creasing number of books had been pro 
vided, but desk accommodation remained as before. 


t volume prevented three or 
to the books. This led to 
Chains were bought 


One student oceuy l 
four others getting a PSS 


the library rooms being enlarged. 





THRASHING AND WINNOWING GRAIN AT JELENOVKA, RUSSIAN 


ARMENIA. 


trieal process. The cementing material used is kept 
seeret. An analysis of the dried ore at 212° F. is given 
as follows : 

eccences . 48°240 per cent. 
5700 = 
oo = 


Metallic manganese. 
Metallic iron.. 
Sulphur 


Phosphorus, trace. 
Silica, .. sess eeeccece 1°88 ” 





A Flemish ‘** Smoker.” 

According to L’Illustration, the nineteenth century 
citizens of Bruges amuse themselves much after the 
fashion of the contemporaries of Van Maerlant and 
Van Artevelde, those great drinkers and smokers of 
the thirteenth and fourteenth centuries. In this 
quaint old Flemish city there exists the ‘ Brugsche 
Rookerselub” or Smoking Club of Bruges, the members 
of which assemble to enjoy one another's society, to 





smoke their long clay pipes, and to drink their flagons 
of beer 

Every evening, it seems, the Rookerselub has a smok- 
ing contest, each member endeavoring to consume not 
the greatest quantity of tobaeco in a given time, but 





A BREAD BAKERY IN RUSSIAN ARMENIA. 


lto smoke the least quantity in the longest possible 


time. Beforethe contest begins, the vice-president and 
steward of the club seat themselves before a table on 
which are placed a balance, a tobacco box, and a num- 


‘ber of long-stemmmed pipes, not forgetting sundry indis- 


pensable tankards. The steward carefully weighs out 
two grammes and a half of tobacco, and methodically 


| the vice-president stuffs each pipe with its allotted 
‘quantity. The pipes are then distributed among the 


| 


contesting members. Ata given signal, each contest- 
ant lights his pipe and begins to smoke, very slowly 
and very deliberately, endeavoring to keep alive the 
fire in his bowl as long as possible and to consume the 
smallest possible amount of tobacco. A member whose 


for the Bodleian Library as late as 1751; it was not/| pipe goes out drops out from the contest, and only his 











manner. In the spring the ground is seratch- 
ed up by means of a clumsy wooden plow 
drawn by buffaloes or oxen, very rarely by 
horses, and the grain is scattered over it by 
hand. The writer was in Transcaucasia and 
Russian Armenia during the harvest season 
Yast year, and had the opportunity of making 
the photographs accompanying this article, 
which illustrate the thethods of thrashing 
and drying grain. At the little hamlet of Parakai, 
near Erivan, the capital of Russian Armenia, we saw 
the wheat spread out two or three feet deep over a 


‘small area of specially prepared ground. Cattle, both 


oxen and buffaloes, were driven around and around 
on the grain until the kernels were all broken out of 
the heads. The biblical injunction is not obeyed here, 
for the photograph shows that the driver has “‘ muz- 
zled the ox which is treading out the grain.” 

A more common manner of thrashing is that shown 
in the picture from Jélénovka, on the shores of beau- 
tiful Lake Goktchai. Here there was a very large 
thrashing floor and an instrument like one of our stone 
sledges was dragged about over the grain by means 
of a team of horses. The bottom of the sledge was 
armed with numerous small pieces of rock, set so as 
to present a sharp edge for the cutting and mangling 
of the grain heads and straw as the sledge was driven 
about. The use of horses for this work, however, is 
not common, buffaloes and oxen being much more 
often employed. When the grain has been broken 
out of the heads, the straw is shaken up with two- 
tined wooden forks to permit the kernels to fall to the 
ground. Then the straw is removed, 
to be mixed with cow dung and 
dried to form the national fuel, and 
the winnowing process begins. A 
day with a gentle breeze is chosen, 
and the grain and chaff are thrown 
up into the air by means of long- 
handled wooden paddles. The wind 
blows away the chaff, while the 
wheat falls back to the ground. In 
Sémenovka, as is shown in our en- 
graving, we saw the grain spread 
out on skins kept for the purpose, 
where it is stirred and turned until 
it is well dried. There seem to be 
no steam engines in Armenia and 
windmills are unknown, but the 
scanty water power is well utilized 
for the grinding of the grain, and 
there are numerous mills at Tiflis, 
Erivan, and elsewhere. Those at 
Tiflis are an interesting feature of 
the view from the principal bridge 
over the swift Koora. They are 
worked by means of great under- 
shot wheels, and the whole mill is 
moored out in the stream at the 
best place for getting the full effect 
of the current with safety. 

The baking of the bread furnishes 
another point of wide difference from the methods in use 
in America. The oven is usually (at least outside of the 
cities) a hole in the ground three or four feet deep and as 
many in diameter, narrowing toward the opening in the 
top. It is lined with pottery or even with nothing but 
hardened clay, and a wood or charcoal fire is built in 
the bottom to heat it. The dough is mixed in a 
trough, formed then into balls with the hands and 
afterward rolled out on a circular or oval stone or 
board, until it becomes a sheet about three feet long, 
fifteen inches wide, and one-eighth of an inch thick. 
This sheet is carefully spread out over a form like a 
pillow of the proper shape. The pillow is dexterously 
seized underneath by the baker, who then bends down 
into the oven and spats the dough against the wall, 
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where it sticks and is baked in a very few minutes. 
The sheet is then pulled out by means of a hook and 
is hung on the wall of the shop to cool and dry. At 
several places in the city of Erivan these thin sheets 
hot pebbles. This literally 
contains no salt and re- 


beds of 
** whole bread 
sembles pieces of brown paper 
it tastes 


are baked on 
wheat ” 


twigs well preserved, they even sprinkle them with | that case it must be returned to the sender, who has to 


water before wrapping them up, which not merely 


+ 


t; but he, too, may 


pay double rate for it if he accepts 


increases the weight at the time of mailing, but also refuse it, and then its final destination wiil be the 


serves to spoil the wrappers. Christmas time and 
Easter, when friends interchange gifts, are equally 


: , : $F . 
profitable in this respect ; but the United States does 


} 


Dead Letter Office, in Washington, if the letter origin 
ated in the United States. The United States gets 
nothing for all this trouble. Occasionally there ap 

pears a postal card that is 


evidently traveling around 





in appearance, but 
better than it looks and is 
inexpensive, the price in 
Erivan being only six kopecks 
(about 3 cents) per kilo (2} 
pounds). The customer re- 
ceives it without wrapping 
paper and carries it off in 
a roll under his arm or in 
his hand. Another form of 
loaf is put into the same kind 
of an oven as a cake, ten or 
twelve inches in diameter and 
two inches thick in the mid- 
dle. This comes out as a 
curiously distorted affair, on 
account of the sagging which 
takes before the loaf 
gets hard and which thickens 

thins the 
look some- 


place 


one side while it 
other, making it 

what like a lady’s hand bag. 
The foreigner will prefer to 
eat this or any other kind 
of bread without butter, be- 
eause that which is indige- 
nous to the country has been 
ehurned in a goat skin with 
the hair turned in, and is 
anything but attractive in 





appearance or odor. A pe- 
culiar substitute for butter 
is the cream from buffalo 


milk. 


This, too, would never 








GRIST ‘MILLS IN THE KOORA RIVER AT TIFLIS, TRANSCAUCASIA. 


the world to gather post 


marks for its sender But 
the United States proposes 


not to be imposed on to that 


extent when it can help. it, 
and if it sees the scheme it 
will put on a mark that 


ends the postal card’s mission. 





Counterfeit postage stamps 


were in cireulation in the 
United 
ago, but what has become of 


States a few years 


them or to what extent they 
They 


were such good copies of the 


were used is not known 
two-cent stamps that only an 
expert could detect the differ- 
ence As a guard against 
them the government secured 
a large amount of them and 
sent sample sets tathe large 
post offices in the country to 
be used for comparison. ‘The 
set that was sent to the Boston 
office is still preserved there, 
but it has never been used, 
as no counterfeit stamps have 
been seen through 
that office 

It might be 
in an office as large 


passing 


expected that 





as the 
Boston post office the postal 
about as 


employes have 


find favor in western eyes, because it is too much like| not collect as much on foreign mail as the foreign! varied an experience as it is possible to obtain in 


tallow in appearance and consistency. 
ee — 

Mall Service 

Less care is used by the people in America than by 
those in European countries in the preparation of mail 
matter, and as a result the United States government 


** Wysteries,”” 


is losing money, while foreign governments get paid 
for service they do not 
Transcript. Short-paid matter in large quantities is 
sent abroad every week, and when it arrives at the 
point of delivery it is rated up to double the deficiency. 
About two hundred souvenir postal ecards, for instance, 


perform, says The Boston 


addressed to people in Germany, were mailed re- 
cently, and there was only a two-cent stamp on each 
ard. If they were regular government ecards, they 
would go for two cents each, but since they are 
printed by a private concern and are written upon, the 
postage is five cents, the 
same as fora letter. Had 


| governments collect on United States mail. 


There is such a wide difference in the amount col- 
lected by the various nations that years ago it led to 
negotiations for new regulations, resulting in the adop- 
tion in this country of the ‘‘due stamp,’ and now 
each government keeps the money it collects for due 
postage. Those due stamps serve, in reality, merely 
to show how much is collected, as they are put on and 
eanceled in the post office, and no person connected 


| with the service can by honorable means obtain one 


that has not been canceled. In spite of the law, such 
stamps have come into circulation, probably through 
burglars who have broken into post offices or through 
dishonest postmasters ; but it matters little to a private 
citizen how he has obtained such a stamp, whether he 
has paid for it or not, for the stamp is not acceptable as 
postage. If an attempt were made to use it, post office 
inspectors would be at once put on the trail of the 


the postal service, but when the mail from ‘* La Chain- 


pagne” arrived at the Union Station the other day the 
three men that were sent down to receive it sawa 
sight that had not presented itself before in Boston 
postal experience—a conglomeration of foreign mail 
‘sacks containing mail made up for places that were 
lalmost unheard of here, as the general foreign mail 
for the West and South is not sent to Boston, but goes 
to New York 

_ -+o>> 

Concerning Giraffes, 

The young male giraffe from Senegal lately acquired 
by the Zoological Society of London, and now domiciled 
in its garden, is of special interest, says Nature, ‘as 
representing the northern form of this animal in con- 
trast tothe southern femaie which arrived in February, 
1895: but the differences between them will be much 





more apparent when both specimens have fully reached 
adulthood.” 


Although the northern 





the sender been known to 
the post office 
would have been notified, 


men, he 


but in this case each ecard 
had to be stamped with a 
“TT” to indicate that post- 
fully paid, 
forwarded, be 


age was not 
and then 
cause the sender, a Cam 
bridge person, had signed 
his initials only, and could 
therefore not be found. 
When these eards arrived 
in Germany the equivalent 
for six cents, just double 
the deficiency, will be col- 





lected foreachcard. Thus 
the German government 


will receive three cents on 
each eard for nothing. 
This kind of mail is a 


good deal larger than is 
generally supposed, as is 


shown by the fact that 
$100 may be collected at 
the Boston office on one 
single mail from Europe, 
and the United States 
sends about fifty times as 
Most 
of the unpaid or short- 
paid matter comes from 
Armenia and Turkey, al- 


much as it receives. 





though England and Ire- 
land contribute a fair por- 
tion of it. Just before St. 
Patrick’s Day the mails are flooded with 
of shamrocks from Ireland, picked and mailed by 
people who know little about the postal regulations, 
and who frequently neglect to find out how much 
postage is required ¢ Anxious to have the precious 


packages | offender. 





It is a matter of principle with some indi- 
viduals to refuse underpaid matter, says one who is in a 
position where he sees refused letters when they return. 
A letter may be. sent to some foreign country without 
any postage on it ; the addressee may refuse it, and in 


giraffe has, by various 
authors, been considered 


to differ considerably from 
the southern form, and 
several technical titles have 
been proposed for, or given 
to, each, the subject for 
the first 
placed on sound zoologieal 
basis by Mr. W. E. De 
Winton, in a paper read 
before the Zoological So- 
ciety, in February of last 
year, entitled : ‘‘ On Exist- 
ing Forms of Giraffe.” Mr. 
Winton 
wmonstrated that the north- 
ern form is distinguished 


time has been 





conclusively de- 


from its southern relative 
by several characteristics, 


especially by the great 
prominence of the third 
frontal horn, which is 
barely existent in. the lat 
ter. He proposes to re 
strict the title ‘*Giraffa 
-amelopardalis”™ to the 
northern giraffe, bestow 


ing upon the southern 
variety the specific desig 
The 
Cape giraffe seems to be 
met with in suitable lo- 
calities all up the east coast 
into British East Africa, 
where it also meets the 


nation of ** capiensis.” 


| 
northern form; and the latter appears to range all 


. ; 7 : 
across the Sahara into Northeastern Africa 


- —______—_—+@+<.__--— 
WHEN the planet Mars is nearest the earth, it is 
36,000,000 miles away. 





- 





i 


adapted to receive the rear ends of the sprin 
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in Exhibit of the History of Medicine, 


Che seventeenth Congress of German Men of Science | date than 1580 (receipt books, 


ind Physicians is to be held at Diisseldortf, 


iv to 24 In connection with this congress, there will 


be everal exhibits, one of scientific apparatus, 
f scientific photography, aud one illustrating the 
history f medicine and science The last 


particularly interesting aud will comprise the gen 


eral history of medicine and special exhibits. 
fornier elass includes 1) Ancient Phenician and 
Kgyptian medicine; (2) Assyrio-Babylonian, Medo 
Persian and Old lLudian mediceme; (3) Lydio-Trojan 
medical wnitiquitios } (ireek and “* Hellenistic” 
medicine » Ibero-Btruscan and = elassical Roman 
clicine 6) late Roman medicine, with its Gallo 


Roman offshoots in Rhineland and in Gaul; (7) Byzan 


September | anatomy, 
one | tion committee undertaking to pay all freights and the 
will be | in the Kunstgewerbe Museum, was opened in July, and 


The | hibition closes on September 30. 


| working on for many years. 


and its signals to the proper receiver at the end of the line. 


tine medicine 8) Arabian medicine; (9) Chinese and | 
Japanese medicine 10) Frankish, Saxon 

(iothie medical antiquities ; (11) mediwval medicine of 
other western countries 12) the medicine of the 


Renaissance and modern times up to the end of last 


eentury The medicine of Semitic 
and an ap 


through 


Will also be represented as far as possible, 


tiquarians and collectors 


making the exhibition as 


peal is made to an 
out the world to assist in 


completely representative as possible. The special class 


of exhibits will comprise material illustrating the fol 


including that 


lowing subjeets: (1) Popular medicine, 
of savage peoples and that of civilized peoples. (2) In 
struments of all kinds }) Geographical exhibits. (4) 


History of orders and associations for the eare of the 


sick ; kKuights, religious ord 

and deaconesses and lay societies >) Plague medals, 
plague masks, and amulets against sickness. (6) Illus 
trations of hospitals, baths, physicians in the sick 
chamber, operations, dressers, dissections. (7) Medals 
ind portraits (8) Poetical scientists and scientific 


poets in Germany from the oldest times to the present 


day, with special reference to Goethe and his relations | 


Diisseldorf and the Rhine country. (%) History of | 
medicine and the Lower Rhine, in the Duchies of 
Jiilich, Cleve, and Berg, subdivided into exhibitions 
relating to (a) Laurentius Friesius, (b) Paracelsus, (c) 
Wever, (d) Kortum. Here 


for portraits, medallions, photographs, and illustrated 


and other nations | jng fork having a special note, its vibrations being 


| for it. 
rs, asseeiations of deacous | ear, aided by rubber tubes like those used on phono- 


again an appeal is made | graphs which were taken on the spot. 


| that the acoustie resonant qualities also help to damp 
|out from the signals received everything not intended 


| works, among the latter especially such as are of older 
books about animals, 
distillation, alchemy, magic, ete.) 
The exhibitors are not put to any expense, the exhibi- 


astrology, 


cost of fire assurance. The exhibition, which is located 


exhibits will be received up to September 15. The ex- 


ae+OouD> = ———— 
Telegraphy. 


Duodecaplex 
Experiments are at present being conducted on the 
Paris-Bordeaux line with some very interesting ma- 
which the inventor, M. Mereadier, has been 
With these instruments, 
called duodecaplex, twelve Morse transmitters can 
work simultaneously on a single wire, each sending its 


chines, 


This result is brought about by the use of alternating 





or, at any rate, interrupted currents. 
Each transmitter receives its current through a tun- 


vibrations furnish a 
2 at each 


electrically maintained. These 
current of the proper period to cause resonance 
application in the proper receiving circuit, which has 
its self-induetion and capacity adjusted for this result. 
This reeeiver is a telephone (a monotelephone, as it is 
called by M. Mereadier) so constructed and arranged 


These signals are read inthe ordinary way by 
graphs. The sifting out of the signals, it seems, is 
very perfect, each receiver giving no evidence of those 
signals not intended for it except a slight murmuring 


very indefinite and not at all bothersome.—Electrical 


World. 
ee > -e-> $$ 
The Current Supplement, 
The current SUPPLEMENT, No. 1181, contains a num- 





ber of articles of interest. ‘‘The Town of Tsimo, in 


Shantung,” is the subject of an article profusely illus- 
trated with interesting engravings, taken from photo- 


The Koontee, 
is an interesting illustrated 


the Seminole Bread Root,” 


paper, by Mr. 


Charles H. Coe. ‘Improved Radio- 


graphic Apparatus” describes some of the latest forms 


of apparatus in use in Germany. 
of articles devoted to machinery, 
and polishing machines, 
taper hole widening machines, 
Hundred Years of Ginning and Baling Cotton” 


There are a number 
including shaping 
forging presses, and engines, 
and other devices. *‘ One 
is an 


article by Mr. G. A. Lowry, describing the old methods 
of baling cotton, including primitive presses and cot- 


ton gins. 


*“Love Jousts Among the Grouse” 


is the 


subject of a very interesting article by Dr. G. Archie 


Stock well. 


ture of natural history, 
“The Decrease of Bird Life in Thirty Years 


It is a valuable contribution to the litera- 


and is exceedingly readable. 
” is illus- 


trated by a graphic table. 
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RECENTLY PATENTED INVENTIONS. 


Kilectrical WINDOW 


Appliances. 









BATTERY-ELECTRODI Ilen Ek. WELKIN-ON 
Mount Vernon, O, This in nis an improvement it 
pri 
rrids or battery electrodes The impr ent provides ts 
4 main or ¢ r plate aml a pocket-plate secured 
: wechanism 
thereto, having pockets for 1 with nt sides which 
vice comprises a 
slope inwardly tow be a bh ends arrat 
rated gear-wheel 
ut angles to these fr “a t lownwar 
ly The active agent rea be applied the pockets it 
mortice in the 
r iw . p a f ex 


ny suitable manner 
through a hok 

pored to the actio 
in the mortise, 


TELEPHONE-TRANSMITTER ARM AND Al may be swung wholly out of the mortise 


Mechanical 
RAISING AND LOCKING DEVICE 

FRANS Bruno, New York city The purpose of this 
ention is the provision of a simple 
i ©pring-motor that will be 
p or set by a downward movement of the sash. This 


disperses with the usual weights. The de- | Tearward inclination before it meets the rollers. The 


to engi 


which the wheel is mounted, and a pivot extended across 


at the upper portion of the casing 
whereby the lower portion of the 


of the troughs conveyer belts are loc 


Devices, 


mechanism, com- 


automatically wound 


rack on a window-sash, 
with this rack, 


a spring-ope- 


a frame in 





the stalks. The husks being caught 


window casing This pivot passes 
arranged 
frame 


When the | !Mto a near-by wagon. 


to the elevator, from which the corn 


cated. One of the 
troughs empties into a hopper from which an elevator 
leads. In operation the standing corn is received between 
the shields and by them is directed so as to pass between 
the snapping and husking rollers, the feed belts assisting 
the corn in its passage to the rollers and giving the corn 


inclined position of the rollers serves to draw the stalks 
downwardly and rearwardly, thus snapping the ears from 


between the rollers 


will be stripped from the ears, and the cleaned ears are 
delivered by the rollers to either trough and from thence 


may be dropped 


CHARLES Seymour, De- 


rACHMEN' Wititam J, Barn, Ashtabula, O. THith wheels are allowed to rotate, the springs will operate the | PUNCHING MACHINE. 

erto, telephone transmitter-arme have been pivoted oF | wheels, and the rotary movement thas produced will | fiance, O. In this invention novel means are provided for 
hinged to a base adapted to be secured to a wall or other | raise the sash by means of the racks, When the sash is | punching D-shaped openings in handles forshovels, forks, 
fixed support. In the present impr tachm *| moved downwardly, the wheels rotate to wind the | and the like, the arrangement permitting the opening to be 
base is provided with one or more litegral [(rUntions. | sorings thus placing the springs in proper tension to | formed by one operation in a very simple and effective 
Phe transmitter-arm ix detachably securg! to the trun open the window again manner. The punching tool is carried on a frame. 

nions by means which insure a firm joint at all times and ILLUSION APPARATUS ArTiLIo PUsTERLA. | frame a bracket-shaped slide is mounted to move ver- 
yet permit easy disconnection of the arm when required, |. vo cite This invention provides an apparatus | tically, and is provided with a horizontal portion hav- 
The transmitter cup is integrally constructed with the | | produces on spectators the impression of trav- | ing an opening. A chute is attached to the bottom of 


nivantages 


the horizontal portion of the slide 


and surrounds the 
A U-shaped 
is attached to the 


There are means in 


A holder is mounted on 


nm Economy tn manufacture ie 
eling on land or water In this apparatus, moving 
claimed for this improvement scenery is provided which comprises a number of sec- | Opening to conduct the chips therefrom, 
% tions or strips, supporting pulleys or disks of different | projection straddles the chute and 
Bicycle Improvements, diameters over which the strips pass, intermediate sup- | horizontal portion of the slide. 
BICYCLE-SUPPORT Ampnanam W. Lew As- | ports for the strips having individual supporting de- | connection with the projection by which to impart recip- 
bury Park, Nod. In this improved bicyele-wheel holder | vices for the central portions of the strips, and means for rocal movement to the slide. 


s curved bar is provided, vertically arranged and piv moving the strips. 
oted to a fixed pport at the middle of its length, so as | gradually 
to reck and be capal f a in t \ pair of clamp 
ing rings is arranged at the jelelhe At the end of the | distance, 
bar, bifurcated | md hold the wheel rim FLOOR-CLAMP. 
BICYCLE CRANK-SIIAFI Samuen. A, DONNEL- | phia, Pa 
Ly, Chicago, 1 Vhe drive ift ided by this in- | more especially designed for the 
ventor has integral with It opportt tel 
has seata for the cones and a ck-stop between the 


cones of greater width or thickness t cone-scats. | tate nailing 


increases from the 
thus obtaining a better effect of objects receding into the 


The floor-clamp provided by this inventor is 
ranks, and also | force a loose floor board conveniently in engagement 


with the one already fastened to the joist, so as to facili- 
the board in place. 


The distance between the strips 


center toward the disks, 


mounted to slide toward and from 


Epwin C. Ineersoun, Philadel- 


| work between them, 
use of carpenters to 
y lease the work. 

| LOCK FOR 


ove Sueruerp, New York city, 
The clamp has a frame 52 


toothed at one 








ing registering with the slide opening. 
has a horizontal guideway in its top face, 
each other in this 


FLUSHING-VALV 
By means of the lock pa- 
tented by this inventor, a raised Mushing-valve lever may 


the horizontal portion of the slide and has a central open- 


The holder also 
Plates are 


| guideway. Clamping jaws attached to the plates hold the 
Means are provided for moving 
| the plates toward and from each other to grasp and re- 


ES.—Cuarwes HH. 


the tank to unlock 


S.teTro, Fergus 


This belt-regulator is adapted for use upon 


On this 


| 


| Frank E. Stover, 


Cones there are, with one or re recesses or wings, | with a downwardly-extending flange, be set to lock in position until the tank is empty and the 
euch recesses or wings permitting the «to pass from | face and adapts dl to en re one side of a jot or like sup- fever ie released by the float-lever aiid tie lock 
their seats over the wide back-stop and all exterior | port. A lever is fulerumed on the frame and carries a| 7) | 1a. quustes a Geiiieaminteindinine sine 
parts. ‘The purpose of the enlarged, flattened ends of | depending jaw at one end adapted to engage the opposite ~iertg ; on 
a flashing-valve lever, a shaft carrying the arm, a toothed 
the cranks is to reinforce these ends, so that they will) «ide of the joist, at a point opposite the torward end of wheel on the shaft, anda spring. pressed lever-pawl to 
not spread by reason of the strains to which the pedal the toothed flange. Near the other end, the lever carries al . 
stads are subjected, Unlike the one-piece cranks com sspring pawl. A segment forms an integral lateral ex engage Ge whee ona lock the intter im position anninet | 
monly in use, the crank-ends in this invention, it is ob- | tension of the frame, and is provided with teeth on its rotation in one direction, the lever-pawl being adapted 
: to be actuated from the float-lever of 
served, may be enlarged to the size of the widened crank- | upper face to engage the pawl, The lever is further | the wheel and teven-arme 
uxle section, because the cone having the reces#es to | provided on its under surface with a guide engaging a : 
pass over, the widened section on t rank-axle can also | segmental recess on the under side of the toothed seg- BELT-REGULATOR Oscar K. 
pass over the enlarged ends of the crank ty this con- | ment, whereby the lever is held against up-and-down | Falls, Minn. 
struction of recessed cone and enlarged crank ends, a) movement, The frame has a guideway and a bar carry- | “reshing machines and their driving engines, and is so 
trong and durable construction is secured, that permits | ing a presser foot, adapted to slide in the guideway. This constructed that the guide-pulley or idler may be verti- 
ady adjustment of the « ¥ guideway is located at the outer side of the toothed cally and laterally adjusted relative to the driver pulley. 
Frank Barro, | fange and parallel therewith, whereby the presser- | The device is furthermore designed to prevent the 


BICYCLE STEADYING DEVICHI 





foot engages the board to be nailed at one side of the 


| belt vibrating in the wind, thus avoiding side-wear, 


ALEX. 


This new and improved 


ment and rendering the liquid cloudy, The apparatus 
has a receptacle with a valved inlet for connection with 
a barrel containing the liquid to be drawn. An air- 
pressure inlet-pipe opens into the valved inlet to close 
the valve therein, to interrupt the communication be- 
tween the barrel and the receptacle and to permit the air 
to flow into the receptacle and force the liquid to the 
faveet. This faucet has a connection with an air-pres- 
sure supply, with the 
lower end of the receptacle to connect the air-pressure 
supply with the air-inlet pipe at the time the faucet is 
open, so that the air-pressure forces the liquid from the 
receptacle to and through the faucet. 

MACHINE FOR WORKING BALLS HEINRICH 
MELTzER, Ratibor, Prussia, Germany. For working 
roughly-prepared balls, the latter were hitherto kept in 
circular grooves and in describing always the same circu- 
lar line, they were worked either upon a flat grinding- 
disk or this working was effected by the walls of the 
finely toothed guide-grooves or in such a manner that the 
balls were ground in oil and emery between the smooth 
walls of the groove. The result was that the disks 
grooved themselves or the disks inclosing the grooved 
guide-plates were moved in opposite directions, render- 
ing it necessary that the grooves corresponded to the 
size of the ball. In the present invention, a frame is 
provided with which a bow! is connected. A stamp co- 
acts with the bowl. A spindle attached to the stamp is 
slidable and revoluble and is connected with a lever en- 
gaged by acam. An arm is pivoted to the lever and is 
capable of holding the lever raised out of engagement 
with the cam. The balls introduced into the machme 
are rapidly and uniformly distributed around the revolv- 
ing stamp, and it is not necessary to place them as formerly 
—circularly into the grooves. Not only asingle row, but 
several rows of balls may be worked simultaneously. 


air-pressure pipe and with the 





ventions, 





Miscellaneous I 
FASTENER.—Cnaries V. WaLter, New York city. 
This fastener is particularly adapted for use in securing 
gioves and similar articles, but adapted as well to secure 
any article having overlapping flaps. The fastener con- 
sists of stud and socket members. The socket member 
comprises a plate having its edges flanged or curved 
inward and under, and a plate having a series of rectangu- 
lar apertures disposed along the line of strain and pro- 
jections on the body at opposite side edges of the aper- 


tures. These projections are bent over so as to clasp and 


| hold the stock and the inwardly flanged members of the 


other plate. The stud member having a side projection 
adapted to enter the apertures. 

FOLDING UMBRELLA. — Frank G. Grove and 
Luray, Va. The folding umbrella 
of these inventors is considerably simplified in its frame- 


work. Its telescopic ribs are so constructed that when 


| drawn ont to their full length and the runner carried up- 


f » York city The purpos f this inv tion is th : : . | 
' Cat nel iy . hice ateadving de. | joist. and causing the belt to run true and without undue 
viee. arranged for convenient attachment toa bieveleand| CORN HARVESTER AND HUSKER.—Joun Tyos- | friction. The belt-regulator comprises a hanger provided 
ptert ; healed nt or ring wheel normally | se, Paullina, la. The object of this invention is to with a tubular section having exterior teeth, a frame 
in proper wnt ul r or driving wheel. | pr © a machine so constructed that it will remove the | ™ounted to revolve upon the tubular section of the 
i rider may turn the front n any position | cars from the standing corn, husk the ears, and convey | “#"ger, a pawl carried by the frame and arranged for en- 
and int ' to ite a sition whenever | the ears to an elevator, whence they are delivered to a | S4gement with the teeth of the hanger, a guide-pulley 
he releases the pres n the h ure. after steer- | wagon traveling alongside of the machine. In this ma- | ™ounted on the frame and adjusted by means of a latch 
ing the bicycle in the proper directior rhe inven- | chine a supporting frame is connected with inclined carried by the guide-pulley support and adapted for en- 
tion comprises principally clamps of special construc- | snapping and busking rollers mounted in the frame and zagement with the teeth of the hanger. 
tion, which are secured to the m were of the front fork, | having spirally grooved forward ends. Convergingshields | APPARATUS FOR DRAWING LIQUIDS. 
aprings connected with the clamps, and a clip held ad- | extend over the forward ends of the rollers Feed-belte | Rirrer, Basle, Switzerland. 


justabiy on the lower brace of the bicyck frame and 


travel along the inner faces of the shields and a trough | 
ge. | is carried on each side of the feed-rollers. 


apparatus is designed to draw wine, ale, or liquids likely 
In the bottom | © foam or leave sediments, without disturbing the sedi- | Ill. 


wardly on the stick, the action of the contracting por- 
tions of the two ribs will be such as to hold the ribs 
immovable and render the telescopic or sectional ribs az 
strong as a one-piece rib. The folding stick is provided 
with a spring at its lower section, which is adapted to 
hold the runner when the umbrella is closed and which 
may be conveniently placed therein. This spring serves 
to limit the movement of the lower section of the stick 
and lock this lower section either when drawn from the 
upper section of the stick or when carried to an engage- 
ment with that section. 

COMPUTING SCALE.—CLark Corsry, Carbon Cliff, 
This computing scale is designed to indicate both 





wet, 


ae 
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Scientific 


American. 











the weight and net price of commodities. The beam of 
the scale has a weight scale at its lower portion and a 
value scale at its upper portion, A price-beam is loosely 
suspended at its ends from the weight and value beam. 
A weight is mounted to slide on the price beam, An ad- 
justable price weight is also comprising a beam 
and two price weights arranged above the weight and 
value beam and movable along the top edge thereof. A 
carriage is movable on a bar supported on the frame of 
The adjustable weight is connected with a 


used, 


the scale. 
hanger on the carnage 

MUSIC-HOLDER. 
N. D. The purpose 


Ovaves I. Bye, Hillsborough, 
of this invention is to provide a 
simple and cheap music-holder which may be directly 
attached to the instrument so as to hold the music at all 
of the performer, whether he move 
about or remain stationary. The music holder consists 
of aframe cons‘ructed of wire or light metal and pro 
vided with a spring-held slide adapted to clamp and 
hold the music, and with a hook which may be placed 
within the sound-port usually found in guitars and simi- 


times in clear view 


lar instruments. 
SUGAR-CRYSTALLIZER. 

Jr., New Orleans, La, The purpose 

vention is the provision of an apparatus for crystallizing 


Epwarp P. Eastwick, 
of the present in- 


sugar in motion that will give a more complete move- 
ment to the mass than has hitherto been attained, 


to avoid the grind- 


erystallizers 


The apparatus is so constructed as 
breaking of the grains 
commonly employed, by reason of 
or paddles scraping the inner surface of 
cylinder. In this improved device, the cylinder 
its agitators turn together, thus effecting a thorough 
mixture of the masse-cuite without any tendency to in- 


usual in 
the 


ing and 


arms, spirals 
against 
and 


jure the grain of the sugar. 
NECK-YOKE.—Samvet J. McDonatp, Gallatin, Mo. 
In this invention, the center ring or loop has a swivel 


the | 


| from between the side members of the hook. 





connection with the cross-pole of the neck-yoke, thus 
enabling the center ring or loop to adjust itself to any 
necessary position. The parts are so assembled as to 
operate freely 
provided to prevent rattling. 
constructed so that it will 
the traces or tugs of the harness become broken. 


The 
not 


center ring or loop is 
leave 


MILITARY EQUIPMENT.—HeEnry J. Rose, Hythe, 
and Witu1aAmM GiLpert-Coorerr, Dover, England. 
invention provides an equipment for military and sport- 
ing purposes by means of which equipment a knapsack 
or handbag, great coat, canteen, pouch and the like can 
be carried with the utmost convenience and least dis 
comfort. The knapsack or bag is 
frame to which fastened, 
shoulders down in front of the 
back, where they are made fast. 
connects the braces in front of the body below the chest, 
serves to keep the braces clear of the armpits, assists in 
supporting and distributing the weight carried, and 
maintains the whole equipment in position without the 
assistance of the usual waist-belt. 

SKIRT.—Bertrua E. Marri, Asbury Park, N. J. 
The skirt provided in this invention is a bicycle-skirt, 
having the appearance of an apron front. The skirt is 
designed not to blow up over the knees and to be used 
upon drop frame or diamond fraine bicycles, the skirt | 
hanging gracefully whether the rider be mounted or un- 
mounted. The skirt is made so that the front portion 
may be securely held while the back portion is dropped 
at the waist. The skirt is particularly adapted to bicycle 
saddles, since it is prevented from pulling or drawing at 
any part while the wheel is in motion, at the same time 
admitting all necessary freedom and elasticity. 


PASSAGEWAY FOR BULKHEADS. — Datras 
Dv Bors, Montclair, N. J. In this invention, a 
is provided whereby communication may be obtained 
between one compartment and another, at the 
time maintaining a waterproof and fireproof division 
between the compartments. When the door in one 
compartment is opened, the door in the other com- 
partment is closed. Both doors, however, may be sealed 
when desired. The openings of the opposing partitions 
are out of registry with 
partitions a car is mounted to travel und provided with 
opposing openings. A person desiring to pass from one 
compartment to another, enters the car. The car is 
then moved by actuating the proper devices, until the 
opposite door-opening in the car is brought in registry 
with the door-opening in the opposite partition, where- 
upon the person may step out into the opposing com- 


carried on a 


braces are passing over the 


body and 


A stay-strap adjustably 


device 


same 


partment. 

PENCIL HOLDER AND SHARPENER.—Constant 
E. Covsy, New York city. To provide a holder ir 
which the pencil may be readily advanced as it wears 
and at the same time permits the sharpening of the 
point, this inventor employs a spirally grooved case 
having a longitudinal slot. A socket is provided capable 
of holding the pencil and of moving in the cs 
ring encircles the case and is connected with the socket 
bya web. A nut works the 
bears against the ring to advance the ring and parts con- 
nected therewith, 


> 





on groove of the case and 





Designs. 

WIRE-FENCE.—A.tsert Hentey, Lawrence, Kans. 
This design consists of a series of horizontally disposed 
trapezoidal figures in which the parallel sides are ap- 
proximately vertical, of the same length throughout the 
same rows and of gradually increasing length from row 
torow. The other two sides of each figure are of the 
same length throughout and converge from one of the 
parallel sides toward the other, producing meshes of 
trapezoidal form, uniform in length laterally throughout 
the fence, but increasing width vertically from edge to 
edge of the fence 

BOTTLE. — Herman Tappan, New York city. A 
circular base is provided for this bottle, from which base 
rises a cylindrical body slightly tapering inwardly at its 
upper end, terminating in a neck formed with raised 
spirals and ending in a reduced cylindrical mouth. 

JET FOR LIME LIGHTS.—Joun A. Mantz, Jersey 
City, N. J. The leading feature of this design consists 
in a boss, from one side of which extends a bend of the 
base portion and from the top of which boss rises up- 
wardly and forwardly a spout terminating in a con- 
tracted mouth. 








This | 


back | 


thence to the | 


| 
y 


' 


with a minimum of wear and means are } 
| New York. 


the tongue should | 
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| (Clisiocampa americana, Harr.) 


each other, and between the | 


| 


| 
| ing 


} with 





HOOK.—Evnice R. Morton, Revere, Mass, This 
hook consists of a bar, from the upper end of which rise 
the spaced side members of a loop, from the middle por- 
tion of which extends upwardly the shank of a hook 
ranging in an opposite direction to a book-plate depead- 
ing from the upper edge of the bar first mentioned and 


Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each, Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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I take the liberty 


with a 


(7474) F. W. M. says: 
of sending you a cutting of an ash tree I have, 
growth which I believe are eggs, and asking you what it 
is and foracure. Last year this same tree, later in the 
season, had nume small insects on some of the 
branches which looked like mould or moss, and which I 
scorched off, and now think perhaps they were a inore 
advanced stage of the same thing I inclose. A. Mr. F. 
H. Chittenden, acting entomologist of the Department 
of Agriculture, says: The object sent on a cutting of an 
is an egg mass of the orchard tent caterpillar | 
It is a common species 
in orchards throughout the northern Atlantic States and 
Canada, and the peculiar habit of its larve ot construct- 
the trees upon which they feed is 
well known to most fruit growers. These tents are used 
as shelter, and the larve retire mto them when not en- 
gaged in feeding on the leaves, This habit of tent build- 
furnishes an easy means of destroying the insect 
over limited areas, as in gardens and orchards, as it is 
not a difficult matter to cut off and burn these nests 
their contained larve. The same object can be 
accomplished by scorching them with a torch, but it is 
more advisable to cut away the infested portions, as they 
destroy the good appearance of the trees. This is the 
simplest and easiest method of controlling the insect. 
It is also possible to detect most of the egg masses in the 
winter time and remove and destroy them. Stiil another 
method of control consists in the use of arsenical washes, 


rous 


ash tree 


ing tents or webs on 


The best time for the application of these washes, or | 
sprays, is when the eggs first hatch, and to determine 


this point a few egg masses should be collected and kept 
under observation out of doors, 
mailed to our correspondent a copy of Farmers’ Bulletin, 
No. 19, in which he will find full directions for the pre- 
paration and application of arsenical sprays, 

(7475) F. G. G. asks: Is there any rule 
by which I can find the strength of an electromagnet, 
having given the size of the core and wire, the number 
of coils, and the amount of current? A, A practical 
formula for this case is 

TCM 
Vib —VA 
2661 L 

T=number of turns of wire on magnet. 
current in amperes, 

M=magnetic permeability of the iron. 

A=area of poles in square inches. 

L=mean total length in inches all round the iron cir- 

cuit, 

The value of M varies greatly with the quality of the 
iron and the degree of saturation. For strong saturation 
of well annealed wrought iron its value may be as low as 

, 400, and its value may rise as bigh as 3,009. For a horse- 
shoe magnet the area to be taken is that of both poles. 
The mean total length is half the sum of the inside and 
outside distances around the core and armature. The 
armature should have as large an area of cross section 


on a bicycle or a sixty, 


| seemed 


4 ness, the author passes to a description of the mannufac- 


Mr. Chittenden a 


as that of the core of the magnet. 
so that the | 


No allowance is here | Bost, dD. 


Ahern.. 
wlt. See Lock bolt. 





made for the leakage of the magnetic lines; at ? tan. a 
actual result in any case will be somewhat less than is | Bottle, non-refillable, E. A. Clair 
, a - ‘ Sal | Bottle, non-refillable, 8. W. Durham. 
given by the formula, Much depends upon the accuracy | Bottie. non-refillable, A. M. Legrand... 
Box. see Ballot box 


with which the armature fits upon the poles of the mag- 
net. The full calculations of the lifting power of an elec- 
tromagnet may be found in S. P. Thompson's “ Elec- 
tromagnet,” price $6 by mail, The formula expressed 
as arule is: Multiply the number of turns of wire by 
the number of amperes of current. Multiply this pro- 
duct by 400 for full saturation, and this in turn by the 
square root of the total area of the poles of the magnet. 
Divide the final product by 2661, and this quotient by 
the mean length of the circuit, The result is the 
lifting power in pounds. 
(7476) J. H. L 
your attention to the difference 
backpedaling down a hill. 
it require any more strength to hold a large gear down a 
A, It requires jess pressure 


iron 


writes: I wish to call 
an eighty gear 
Does 


between 


hill than it does a small one? 
on the pedals of a low gear bicycle than on those of a 
high gear, in going down hill. 





NEW BOOKS, ETC. 
AN ELECTRICAL THEORY EXPLANATORY 


OF THE SOLAR SYSTEM. By “ Delta.” 
Published by the author, 1898, Pp. 


12, Cloth. 12mo. 


This is a reprint from the Electrical Review of January 
21, 1898, and embodies a theory that is at least ingenious. 


Dik ScHLEIF-, POLIR-. UND PuTZMIT- 





TEL fiir Metalle aller Art, Glas 
Holz, Edelsteine, Horn, Schildpatt, 
Perlmutter, Steine, u. s. w. Von 
Victor Wahlburg. Vienna, Buda 
pest and Leipsic: Verlag von A. 
Hartleben. With 91 illustrations, 
Pp. 304. Price $1.25. 


The second edition of “ Die Schieif-, Polir-, und Putz- 
mittel * has given the author an opportunity thoroughly 
to revise and enlarge his work, to eliminate all that 
antiquated when viewed in the light of 
| proved methods. After having exhaustively treated the 


various polishing substances in the order of their hard- 


and 
im- 


ture of polishing papers and cloths, of emery disks, rings, 
The polishing machines commonly used 
are illustrated by many engravings which constitute a de- 


cylinders, ete. 
To the cleansing of various 


sirable adjunct to the book, 

objects and to the manufacture of cleansing materials, 

powders, etc., the author has de- 

voted much care, Taken as a whole, the work will form 
a desirable acquisition to the libraries of technical schools 

| and of mechanics. 

| We have received a new 
photographic lenses, shutters, and accessories issued by 

| the Bausch & Lomb Optical Company, of Rochester, 

| N.Y. Itis one of the finest catalogues which it has been 
our good fortune to examine. The lenses themselves are 

| notfonly described and illustrated in a thoroughly scientific 

manner, but excellent examples of the work which is 
done with them are The intagiio plates and the | 
half tones scattered through the book give an excellent 

idea of the range of the The views in | 
the factory show what patient care must be exercised in 

manufacturing high class lenses, The catalogue will be 
sent to any one who is interested in photographic lenses 


alogue of 








given. 


various lenses. 


or shutters. 
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the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 

| all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for -onducting the business, 
Address MU} & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


AUGUST 9, 1898, 


AND BEACH BEARING THAT DATE. 



























{See note at end of list about copies of these patents.) 
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Abrading wheel, D. J. Lattimore... ....... 608, 877 
Advertising devic 608,855 
Air brake, F. L. Guillemet as: 608,599, 608,600 
| Air brake, H. 608,621 
| Si ceaennen to & Harvison. 608, 904 
| Alcohol, manufacturing ethylic. A. M. ‘Villon 608,652 


os bars, device for bending, D. Brennan et al 608,829 
| Assayer’s furnace, Lonergan & Calkins. L 

Awl, sewing, G. F. Summers..... 
Bag fastene H. Propper.... 
| Bag holder, N F. Becker... 
Bag holder, W. D. Graves ‘ 
Bag holder and weigher, c abined. i E. ‘Otto aid 
Baking pan, compartment, L. A. ( 

Daniels 
M. Foster... 
J. Harmatta.. 












Bale tile, 

Ballot box, L. 
| Barrel, metal. ose 
| Bath apparatus, shower, W. RK. Bake ° 
| Batteries and composition for producing 
| plate for secondary galvanic, C. Marschner 
Battery. See Storage battery. 











i 





same, 
608,614 

















Beer, etc., Ash. of and ‘apparatus for gasing, 
L. Alberger. 
ae belt holder, skirt _ supporting, P. E. 


J. 
Belt, 






Belt, ‘wales, J. Pendergast. 
Bicycle, . Biebe 

Bic soe F. J. Wadman. 

Bi le chain brush attachment, F. 










G. Kinnard 








Bicycle gear, D. L. Harshner.. 
oe le gearing, E. H. Godfray...... 
cle Randle, B. AnGerson...........2..sccseceees 


Bic yele handle bar, G. J. Bung 
Bicye le locking or securing dev 
le pedal toe clip, C. O. Nelson. 
le saddle, L. M. Hildreth 
Bicycle support, J. Booth.... . 
Bicycle supporting device, EK. Russ. 
Board. See Game board. ' Plaster board. 





T 











Box beam, bi 


| Strom 








Searing, antifriction, EF. Rivett.................... 608.916 
Searing, ball, Harper & Grohmann.. . HORS | 
Searing, bicycle, iy? R. Fox . 8.961 
Searing, rol er, R. Petway 608,709 
Searing, vehicle wheel Ww. Licsiver: 608,698 
a ae nine ‘agg haces ball retainers 

for ball, E. MM... 2. se eereceescecceee: seeeees 608,611 | 
Bed, invalid, 4, ‘Wek GN G19 
Beehive, J. F. Wessel 608,65 





x girder, and box post, metal, C. M. 
Horton 
Box blank making machine, F. P. Rosback... 
Box blank making machine, J. Uhri 
Box nailing and printing machine, F. P. 
back. ORT 











Brake. See Air br: <9 Shoe brake. Vehicle 
brake Wagon brak 
Brakes, device fur ac tui ating fluid pressure, R 
Fitzgerald 608,661 
Bridges, etc., construction of tension members 
for, G. Lindenthal 
Bridle, safety, J. H pee nd 
Broom case, G. Hack 
Broom clamp, J Hiett, 


»wer, P. D. Horton... 
Burner. S« Hy tirocs irbon burner. 
Button fastening device, J. F, Dunn.. 
Button setting machine, 8. Upton... 
Buttonhole casing, G. J. Gissing 


Bubble ble 














Ss. Kaufmann 
ooking utensil, portable, A. Westheimer 

oop and trap, combined folding, W. A. Neal 
means for extracting pith or cellulose 
Wright 
Swe am. 


itensil 





Cable car r, J. T. Cowley 
Cakes, ete., device for ornamenting, L. Fer 
raioh 
Calk, reversible, K. J. Gaitzsch 
Can opener, M. F. Connett 
Cane crusher, A. L. Marshall 
Car coupling, R. H. Dowling 
Car coupling, A. L. Hlumphrey 
Car coupling, J. P. Paulisser 
Car coupling, W. Shanklin 
Car fender, D. Gaarino 
Car safety bri Ht. H. Burkhart 
Car step lifter, “Millen 608,617, 
Carrier. See Cable carrier. Elevated carrier 
Case. See Broom case. Eyegiass case. Refrig 
erating shipping case 
Cash holder, M. R. Daley 608.654 
Change delivering device, J. 8. Jobnston 08,778 
Checking device, W. M. Shutt 608,920 
Chuck for woodworking machinery, lathe, ¢ 
Bartlett 608 136 
Cigar machine, J. Reuse HOS, 915 
Cigar making ichine, J. MReuse.. 608,913, GOR, 914 
Clamp. See Broom clamp. 
Clasp. See Rein clasp 
Clay products, machine for making, W. W. Wal 
lace 608 957 
Cleaning, appar: tus for chemical, A. F. Platt GOS, 7¢ 
Clip. See Hat cliz 
Clock, alarm, Jung thans & Hirth 
Cloth winding machine, J. EK. Windle 
Clothes line prop, extensible, J. W. Wood 
Clothes pin, duplex, J. R. Hoit 
Clutch, friction, W. J. Elliott 
Coat and vest holder, Db. W. Axene 
Cock, draught, B. Krall 
Coin freed apparatus, A. EK. Box 
Collar and secket machine, C.D rat 
Collar turning and ironing maebine, W. C. Shaw 608.720 
Conveying apparatus I. Cowley 808.576 to GORI 
Cooker, steam, W. J. Thomson O08 S06 
Cooking apparatus, electrical, J. B. Cary O08 62 
Cou 
‘ 
{ 
‘ 


ornstalks 

from, F.'T 
Cotton gin, M 
Cotton press, J 
‘ 
{ 





808.607 to 605,689, 




































ounter, score Mi De Ws alla 608, O86 
oupling. See Car coupling. Pole coupling. Rope 
coupling Phill coupling 
Crucible furnace, self heating, R. Baumann. OB 747 
Crusher see Cane crusher 
Cultivator, HL. Otenhouse 608,790 
Cultivator, disk, A Brock 608 S30 
Cushion. See Rocker cushion 
Cutoff for water spouts or other conduits, H 

Epple cs 608,765 
Cutter. See Fruit or flower stem cutter 
Cutting and delivery mechanism, L. C, Crowell... 608,582 
Cycle saddle, KR. W. Jamieson 108.682 
Damper regulator, E. K. Hutchison G08 006 
Demijohn, G. Beccaro . (0 S24 
Dental plus ue W. BE. Hanson OOS, 984 
Dovetailing machine, T. J. Ryiand Os 004 
one I pin pointing machine, C. F. Stewart, ais 924 

raught equalizer, G. 8. Lloffman GOS 776 
Drill See Ridge drill 
Drum, heating, C. P. Vernier 608.985 
Dust collector, E.R. Draver : 608 S87 
lust receptacle or pouch, W. A. Bartholomew 608 035 
Kaves trough hanger and screen attachment, F. 

P. Dick, oe Soees GOS S44 
Electric cable, H. A. Reed. 608,911 
Electric conductors, supporting clip for over- 

head, W. A. Bartley 608,657 
Electric meter and motor, Davis & Conrad G08 B42 
Electric motor, W. HL. Powell (S71 
Electric regulator, automatic, R. Skeen 08,721 
Electrical resistance, switch for varying, BE. F. 

Hi. Lauckert. 608,878 
Electrodynamic apparatus for oper: sting clipping, 

brushing, or other mechanisms, W. I". Free 

man — eosee 608,765 
Elevated carrier. H. U1. Drew GOS, 6565 
Elevator, C. Hi. Newhall a 608,789 
Elevator governor and safety attachment, J. W 

Trammell.. 608.931 
Embroidering machine, R. Loeb 608,781 
End gate lock, N. C. Murray 60> S02 
Engine. See Lnterng ul combustion engine. Rotary 

engine. 

Engine attachment, gas, Ce H. Wiehl GOR M4 

Envelop, reversible, Burlingame i 

Envelop, safety, F. 4. 2 

Kyeglass case, H. K. Bemis.. - 608, 610 

Feed water regulator, boiler, A. Blechynden.. 608, 50s 

Feed water supply, engine 8. Hough. 608.679 
| Feeding trough, A. A. Innis GURS65 
|} Fence building appliz une e, wire, G. Kentch 608.608 

Fence post, W ? 608,753 

Fender. See ¢ fender. 

Fibrous materials, feeding peeereres for ma- 

chinery for preparing, J. Go : 608,981 
Filter, W. M. Fowler senes 608,663 
Filtering apparatus, R. Douglas 608,655 
Finger ring exhibitor, M. Adams. GOR 46 
Fire extinguishers, ee head for automatic, 

G. E. Hibbard -«- GBT 
Fireplace back or lining A. Dickson. 608.768 
Floor laying mee hine : Duke ee o° 608,547 





Flower pot, A. N. Free 

Flower pot and hi anging bs usket, 

Frame. See Spinning frame 

Fruit or flower stem cutter and holding attach- 
ment, 0. Tilden. ‘ - 

2. Assayer's furnac e. “Crucible fur 

Smelting furnace. Smoke consuming 


ocee . - & 4 
. A. Freund... 608,590 


608,807 

















Vallis 
tire bar for, 


Furnace, 
Furnaces, rocking 
Game board, L. . 

Garment hanger, 
Gas generating apparatus, 
generating apparatus, 


A. Pilatt 





. 608.706 
ac etylene, J. Boland... 608,645 
acetylene, A. A. 


S generator, acetylene, F. KE. 
Ss generator, a es Ig | C. Ke 
y y Detwile — 

r for ‘bie ycles, W. Morava 
apparatus, acetylene, T 


Bundy 2 


Hen 





producing 
nessy 
te. See Mine gate. 





Ra nilway ¢ crossing wate 





te, Flesher & Crisler 

te, EK. Grist eseecceces 
tes, opening or ¢ closing, W. J. Moore. 
r, roller tooth ible, T. Foster 





ir . 
Generator. See Gas generator. Steam genera 


or. 
Glass and appars one, therefor, production of cor 
. I 





rugated ahee t, ae kington 608.905 
uss holder, Kir a 608,610 
| assware ~T2 les, - a eee for making, C. N 
Brac 608,828 
Glassware manufacturing apps sratus, T. Coleman 
etal 008.754 
| Glove fasteners tog g arments, machine for attae h 
ing, KE. Flagg GO8.978 
ting — hine, W. A. Darling GO8,S11 






ting machine, B. Hostetter 











a 
Gun lock safety ‘attachment, P. M. Wood 742 
Hackling m | perry .«» 408,979, oS “O80 
! se ool handle, 
1 r. See ves trough hanger. Garment 
hanger. 
arvester, cotton, G. 8. Lee 68.689 
Anderson. 4 


it holding ae ‘e, K. Piesberg en. 

lat sweat band, 

| Hay stacker aT 

Ileat retainer, F. Kahn 

Heater. See Water neater 

Heating air for therapeutic or other purposes 
apparatus for, W. Taylor 

Heating and evaporating 
mann.... 


i 
Hat clip, EK. 
Hh: 
1 











venences A. G. Hoff 


" (Continued on page 126) 
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Loom warp stop motion, W. FE. Allen 
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Mill. See Rolling mill. Windmill 
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Arthur 
Mine gate, N. K. Bowman 
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Burden 
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Motor, L. W. Carson 
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Nut lock, V A. Jackson 
Nut lock, J. O. & C. D. Kafader 
Nut lock, J. Kirkwood 
Nut lock, C. D. Wright 
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laster board, M. G. F. Buckley 
lasterer’s steel angle tie, G. W. Meserve 
ow, gang, W. C. Matteson 
*neumatic tool, J. G. Carlinet 
le coupling, wagon, L. C. Wileox 
neho holder, J. H. Tabler 
oat See Fence post 
t. See Flower pot 
wer. See Tidal power 
ress. See Cotton press. Printer’s proof press 
rinter’s proof press, F. Wesel 
upp uratus for bending form plates for 





*rinting 
1. W. Osborne 
Printing, type and type holder for box, J. F 


for producing case shot 
aplosive A. Weigner 
vessels, pneumatic, A. J 


Projectiles, appliance 
like action of e 
Propelling means fi 


r water distributing sys 


I’. Stark 
J. H. Stevens O08, 726, 


ud railway track, K. G. A. Uhlig 
( \. 





Railway cros 4 
Railway, gravity, J. Murrey 
silway grips, mechanism for automatically plac 
ng cabies in cable LJ irt ee 
Railway switch, B. L. Bonnell 


Railway switch, automatic. J. L. Calame 
Railw ay tie, B. G. Carter 
. uilway tie distributer, C, C. Gates 


Rake, W. W. Wentworth 

Receptacle, fluid, J. Jaquet 

Recorder. See Time recorder 

Refrigerator door, A. J. McArthur 

Refrigerator shipping case, F. W. Morse 

Regulator See Damper regulator. Electric reg- 
ulator. Feed water regulator 

lasp, C. S&S. Watkins 

nachines, feed mechanism for band, 
- 





Me bor 
Ridge drill, V 
ker cushior Tink ‘ Andlauer 
Rolling n tube, B. Price ets 


Rope coupling, T. L. Marvel 
Rotary engine, Davidson & Stacey 
Rotary engine, Dean & McCoy 
Roving frame, J. T. Cunneen 


Sack filling and sewing machine, automatic, N. F. 


Becker 
Sampling mac hine oO. Byrnes 
Henneberg & Bergmann 
. R. B. Hugunin 









Sash fastener. E. . Morgan 

Saw stretching machine roll, G. M. Hinkley 
Seeds, compound for treating, G. Thiele 
Separator and purifier, W. H. Likins 


sewing machine, sack, N. F. Becker 
Sewing machine thread controlling means, H. P 


and head, W. H. Phelps 
Shoe vamp stay, J. Walden 
Sign, W. Heeren 

Sign, T. Millen 

“ingletree, H. C. Bratton 
Siphon, H. Foulois 

Sleigh roller attachment, J 
Slip hook, J. Johnson .. 
Smelting furnace. reverberatory, H. L. Charles 
Smoke consuming furnace, Imhof & Spring 





C, Perkins 


“Smoke consuming furnace, J 
Snow removing apparatus, D. Boorman et al 
Solar heat, apparatus for storing and using, H. F. 


a flux Ww Burnley 
g machi Cc. W. Wood 
indle Saat Genmaians Nicol & Ayotte 
ndle bearing. G. O. Draper 
nning frome, Tolman & Martin 
ng machine, J. Raistrick 
n, medicine, B. F. Morningstar 





LEELEELEES 


ler 
Sprinkler. See Lawn sprinkler 


stacker attachment, pneumatic, J. B. McCutch- 


Stanchion, cattle, H.’Taylor 

Staple driving machin’, E. H. Michener 
Steam generator, H. Seiffert ee 
Stirrup, J. T. House 

Stoker, underfeed, W. R. Wood 

Stone, artificial, W. Courtenay 


| Stone sawing machine, W. Murphy. 


(Continued on page 127) 





uts, adjusting means for delivery, W.C. Dent- 
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Pure water is as necessary & Calcium.—All about the new illuminant, its qualities, 
608,779 | food or pure air. Lmpure water is | chemistry, pressure of liquefaction, its probable future, 

the direct cause of many deadly experiments perform ed with it. A most valuable series 
608.823 | diseases. The foulest, water is of articles, giving in complete torm the particulars of 
408,626 | made pure by the use this subject. Details of furnaces for making the carbide, 
ss as generators, gasometers, burners, etc. Contained in 


E. S. RITCHIE & SONS, 
BROOKLINE, MASS. 

























Watson's Natural 3S. Filter. 4 ; 

8.229) It thoroughly removes all dir | a4 + ef Ol AN SUPPLE mENT, ek by 
«8.910 | germs, vegetable and animal mat- j ios 4. 1 4h $4 109 1o3$: 
608.615 | ter, destroys the gases and foul Sebo BOD-B, 57’ 
1083. 1084. 1085. lose: 1 104; 1124, 


water pure, 
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ae 646 
(08,512 | very Cool for Ever dise sign, simplicity in on, 
sensitive governing, obtaining 


ih, iw 
steadier motion and more de- 




























oes ed A complete list of all the Tools made sirable results, are the 
608.97 wee for any and every purpose. all fullyde- superior points in our 
GOS. 945 “TOO! scribed and accurately illustrated bn engines 

ond nae be found in the me dition of MON SH Send for Circular 
608.592 ie GOMERY & COS ugg.) Ndaress 
8,708 | TOOL CATALOCUE. KNIGHT MFG. CO. 
pany dg It contains 510 closely printed pages 
608,676 | with index. Book is pocket size, 64 x | 1718 S. Market Street, 
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= 4 stitched covers Sent free by mail on | —_ 
GORY A receipt of 2% cents by a This beats Wind, Steam. or Horse 
608,811 MONTGOMERY & CO. a Power. We oer the 
608,608 105 Fulten Street, New York. WEBSTER 2 actual horse power 
HOS.818 
| GAS ENGINE 


t 95 — + y + ‘a 
*““!) CROOKES TUBES AND ROENTGEN’S 
Photugraphy.—The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
608,822 | about C kes tubes. SCIE Aig y AMERICAN SUPPLE- 
08,045 | MENT, Nos. 181. 18 $4,792.79 
605.62 | 905. 90S, 1050. 


for $150, less 10< discount for cash. 
Built on interchangeable pian. Built 
of best material. Made in lots of 100 
theretore we can make the price Box- 
ed for shipment, weight 8” pounds. 
5: 56. ?. als . Made for Gas or Gasoiine. Also Hori- 
SCIENTIFIC AMERIC rb "Ros. 7 » Land 14. Vol. 74. = zontal Engines, 4 to 30 borse power. 
These profusely illustrated SUPPLEMENTS contain a SP Write for Special Catal 

most exhaustive series of articles on Crookes tubes and conse haggggencce sere 
the experiments performed with them. Among them | WEBSTER MFG. CO.. 1074 West 15th St.. CHICAGO 
will be found Prof. Crookes’ early lectures, detailing Fastern a Branch, 38-D Dey Street, New York City 
very fully the experiments which so excited the world, - 
and which are now again exciting attention in connec ALCO 
tion with Roentgen’s photography. Price 10 cents each, 
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008,909 | ratchet power. Gears housed sired. Speed and Safety guaran ¢ . 
from dust. Chasers set by grad- Naphtha or Gasoline used. NO ‘Toetie vee 
608,738 | oem eet Se cele be \™. a Send Ten Cents in Stamps for 1897 Catalogue. 
as oa motion, opened to permit pipe arine Vapor r Engine Co., ft. Jersey Av. Jersey City, N.J. 
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Vertical, 1to 10H. P. Tandem, 10 to 
100 H. P. {#™ Send for “wonne 
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THE YARY Mis don Maat het , Ti Detrelte Mic ty 
: st’n Agts. 
Electro-Plating einen ee ct 


Apparatus and Mavral, THE BICYCLE: ITS INFLUENCE IN 

THE Healtb and Disease.—By G. M. Hammond, M.D. A val- 
.Hanson & VanWinkle uable and interesting paper in which the subject is ex- 
baustively treated from the following standpoints: 1 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers 
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GOR 47 i Chu a Little Giant other automatic machines. Counts up to 1,000000 and 
GOS, 648 Dril peor eee We repeats automatically. Sim ple, accurate, durable. Spe- 
= one Improved ' cial comnners 5 to order. {#* Send for circular. 
08 868 Oneida Drill '. J. ROOT, Bristol, Conn., U.S. A. 

| Chucks, Cut- 
ADS,83 | ting-off 

Chucks,Scroll 
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| Lathe Chucks, Geared 
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608,804 | ) 4 estcott Chuck Co., Oneida N. Yo U. A. 
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Scientific Amencan and Supplement, - - - 7.00 
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subject is so very limited, the only book being entirely 
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inventors. illustrations, « Cc. 
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catalogue. U.S Eng!ish 
Money Morey. 
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Learned by study at home in your spare 
time. oe Superior text- 
te. 


$2 | in ADVANCE and $2 a MONTH 


Pays for a College Education at Home. 


Established 1891. .000 students and gradu- 
ates. Courses in Electrical, Mechanical or Civil En- 
Chemi istry; Minin Archi- 


ineering ; Mathematics ; 
Scomnsal or Mechanica! Drawing ;: Surveying ; Plambing; 
Architecture; Metal Pattern Drafting; Prospecting; 
Book- -Keeping: Shorthand ; English Branch 
References in every city and town. All whe stud 
uaranteed success. e have helped thousands 
tter positions. Cireularfree. State subject 
you wish to study. 
INTEBNATIONAL CORRESPONDENCE SCHOOLS, 
Box #2, Scranton, Pa. 


Leamn == Watch Trade 


JEWELRY and ENGRAVING. 


Address PARSONS’ INSTITUTE, Horological Dept., 
__ Bradley Polytechnic institute, PEORIA, ILL. 


The Forbes Patent Die 
Stocks for Hand or Power. 


It can be used as a power machine 
in the shop or taken from the base 
and carried out asa hand machine. 


3 Send for Descriptive Catalogue. 
CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn. 


THE TIN PLATE INDUSTRY IN THE 


United States.—An interesting paper. showing the ex- 
traordinary development of the tin plate industry in 
this country, and the serious competition into which it 
is now entering with the ote industry. With 18 illus- 
trations. Contained in ScCIE ic AMERL 
MENT, Nos. 1019 “1020, yo21. 1022 and 1023. 
Price 10 cents each. or 50 cents for the series. To be had 
at this office and from all newsdealers. 


CLUTCH PULLEYS. 
OAD MOTOR ENGINES WHEELS & TIRES 
EXPERIMENTAL AUTO-CAR WORK 
US INCLAIR- SCOTT CO BALTIMORE, MD 


‘ACETYLENE APPARATUS 


Acetylene number of the SCIENT! FIC AMERICAS SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or ho:ne made and commercial app ratus 
for generating acetylene on the large and small scale 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent y- 4 to any 
address. MUNN & Co., 361 Broadway, New Yo 


World’s Record by Star Pointer 
at Columbus, Ohio, Aug. 6, 1898, 
on a Heavy Track, 
using Barnett & Tucker’s Patent Truss 
Sulky Wheels. Bearings are dust and 
water proof. Ball separators used, and 
friction is reduced to a minimum, 
Strongest and easiest running wheels 
made. Four lines of direct spokes to 
each hub. Indorsed vbAien’ drivers. 
Manufactured by ETT * oy 
TICKER, 302 Asylum “rect, eas 

No. . Hartford, ¢ Coun. 
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HIS great 
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been on the mar- 
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that twelve edi- 
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book in bein 
Sascngaty ope 


The work may 
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the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the information given being of the highest 
value, "arranged and condensed in concise form, 
convenient for ready use. Almostevery inquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, wiil here 
be found answere 

hose who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
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2 Send for deacriptive circular. 
MUNN & CO., Publishers, 
361 Broadway, New York. 


No. 78 H. or P. Machine | 


CAN SUPPLE- , 


¥8u USE GRINDSTONES ? 


Ali sizes | 


| Storage battery, J. D. Riv I cenuiniins anenene -- B74 
Store service apparatus, x i. Goodfellow, 

GOR 5M to os. 597 

Stove, heating, J. R. Carter 60574 

ringed instrument head, G. Heinzman GUS, 856 





Surgical or other dressing and pad, L. Silv erman. 608,921 | 
Switch See Railway switch. | 
| Switch keeper, G. W. Bush 
Switch lever lock, R. S. Bush.................. 
| Geives connection, right angle, J. H. Goss 
Tea or cuffee, etc. — hment for tops of vessels 














used in making, A. J. Blackwood 608,641 
Telegraph repent. H. P. Donnelly. .. GOR S46 
Telegraph . V. Trott Micineoskuie . 608,952 
Thilconpling. J. W. Howell 608,680 
Tidal power, i Markmann 608,753 
Tie. See Bale tie. Plasterer’s steel angle tie. 

| Railway tie. 

| Timbal, chromatic, P, EaORs csosaces 608,554 
| Time recorder, e tuploye’ 8, i ti. Sells. 608,500 
| Tire, elastic wheel, J. A. Snyder 608,805 
Tire, rubber, P. shse ' . 608,718 
| Tire shield, bic rs 4 See 608,839 
| Tire tightening dev ice, L. M. Marsh 608.989 
Tires, composition of matter for c pene: punctures 

in, H. Du Cane p 608.956 
Tool handle, F. Pedersen . 08,92 
Torpedo laune hing apparatus, J. W hitehead GOB.814 | 
Toy, A. 8, Card.. 608,835 

| Toy, mechanical, J. F. Quinn............ vee GO8,794 
Toy, musical, F My Worden.. ~ 608,996 | 
Track sanding apparatus, A. ye? indley 605,881 | 
Trap. See Pige on trap. | 
Treeing support, Pde dicmonnasosetoete . 608.995 
Tripod, W. F. ang . 608,550 
Trough. ce e Feeding trough. 
Truck, E. i ictiddemncsestens 608,898 
| Truck, on. "W. Hansen - 608,983 





Roman ° 
LC bristiansen. 





Tube jointing, R. 1. 
Tumbler, jug, ete 


Turbine, marine steam, C. A. Parsor 
Typesetting and justitying mac hae. P. Hi. Me- 
Grath eocece 





| Typewriting mac hine, & - ‘Balzer. 
Typewriting machine, Brooks 
Umbrella, folding, M. KR: ean 
Umbrella or parasol, fosding. E. E. Mallory. 
1U ao Sr. Richards 
e * see 
Valve, ball cock, J. H. = Partiand........ 
Valve, gate, A. L. Hy sete 
Valve whee a steam, i G. "Wieder. 
Vaporizer, H. Kastle et al 
Vehicle bra 4, 8 ee 
Vehicle brake, M. C. Morris« 5" : 
| Vehicle draught attachment, 
| Vehicle running gear, A. A. 
Vehicle wheel, J. Lioyd 
Yehicle wheel, M. M. Renn 
c . 















Ve randas, pore hes s, ‘ete. 
yon 

| Vise, Moore & Young 
Voting machine, A. Snoec “k 
Wagon brake, folding, . 
Wagun, lumber, W. 
Waist, lady’s, M. 
Washing machine, 


‘support for, W. G. Run- 








De pond... oe 
Me Allister. . 





Washing machine, Snider....... ; 
| Water heater, J.C Bec kfleld..... 
| Water meter, J. Hill ‘ 


Weapon of defense, F. Garrett 
Web cutting mec hanism, G. F. 
| Well casing head, oil, W. F. 
Well drilling machine, L. A. 
Wheel. See brading wheel Metaliic 
Valve wheel. Vehicle wheel. 
| Whiffletree, J. W. Hyde capene 
Whistle, steam, Davey.. 
Windmill, Dyer & Noyes 
Wire coil machine, H. Templin on 
Wire rope or haws r, R. A. Hammond...... 
Wire stripping tool, L. ‘ 
Wood drying and hardening apparatus, G. 
| bioda 
Wrench, Frederick & Dugan.. ° ee . 
Wrench, J. L. Jones... sconces @ 
Wrench, H. BD cnsccesececce 
Wrench, Walker... 
Wrench, We ils & Gleason. 
Wrench, 0. Wigtil 
Zinc, apparatus, for hatte ing grease to sheet, H | 
Hegel er. r 


wheel 











F. Le- 


< 
_= 








ESIGNS 


Bedstead end board, O. E. A. Wiessner. 
Bicycle seat post, Shedd & Field 

Binding. % er? ee G. H. Stedwell. 
Bottle, R. H. . 

Bottle, EF. Packham, Jr. 
Box lid. G. A. Bisler 

Braid, trimming, H. Maul 
Brush back, R. B. pneenens. 
Can, sheet metal, C. Diesel.. 
ereeing. F. M. Parker.. 
Cha J. F. Pr 





29,206, 

















Fire pot lining, J. W. Kennedy . 
Flagstaff, Whitney & Haaz.......... 
Game board, Riley & Fisher.... 
Game device, A. W. Standing. 
Garter, G. H. Piahestey . 
Gas receiver, Dixon..... 
Lamp base, A. Ri. y tw 
Legging, A. 8. Huntington... 
| Pattern chart, J. Marsden..... 

*ipe cleaner, J. ~~ apeen 
| Plate, ¢ <. & Ahrenfeldt. 
| Portiere, M. Bernhard . 
Radiator, A. H. Fowler.. 
Railway spike, D. Butler 
Register case, C. H. 
Shoe upper blank, we 
Sign, G. A. E. ae ine 
Stone dressing, reversible cutter for, J. Dobbie... 
Stove or range, R. Thiem esee 
Stove water front, J. W. Kennedy. 
Suspender end, J. A. Hewes............. 
Tobacco package, G. Millhiser.. 
a blank or pattern for stamped, EN. 

Gilfill 
w —- machine sprayer attachment, yi Vv. 





29,197 






Oeakert.. 


Rake- hi 
eee -« 29,186 | 
BD. BERT. coccccccccccoccccccessces & 2Y,211 . 





str 
Woven “fabric, w. 





TRADE MARKS. 


Antiseptic tablets and powder for certain named 
purposes, Boraline Chemical Company.......... 31% 
Bicycles, W. M. Holahan . al, ni 











Boots and shoes, leather, KE. H. Tilton.......... .. 31,54 
Boots and shoes, soles and other leather pees of, 

4 Ptister & Vogel Leather Company. 31,849 
Brushes, Florence Manufac —a Cc ompany 31,862 
— milk, cheese, and cream, J. L. I esesereede | 


Canty, F. H. *Gruneberg 
Canned goods, certain pamed, H. C. 

Brother ‘ eseve 
Cigars, Hannan Brothers 
Floor and wood finish, Glidden Varnish C compan 
Hooks and eyes, American Pin Company 31 
Lamps and candles, Clarkes-P: degen and Fairy 
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Light C OMPANY....... pee ecececeeeseecerecereenes 1.864 
Liniment, C. K. Rosweil. . 31,857 
Medicinal confections, bev erages, ‘and prepara- 

Sane, certain named, Oberhaeusser & Land- as 

eeesececes oo 


aue’ 

Milk sacanuetine and ‘registering ‘apparatus and 
charts therefor, O. Lindemann. 
Oils, lubricating, Vacuum Oil C ompany 

Ointments, C. E. Belcher. . 
Sewing machines, J. M. Richardson... 
Stay tape, Reversible Collar Company... 






Yeast cakes, Crescent Macaroni Company...... Saal aI, 853 
LABELS. 

“Cupid’ — ” for cigars, American Lithographic 

Compa 6,636 


= Hamilton: Medical Company’ s Remedies,” for 
medicine, Hamilton Medicine Company... ..... 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in eo 
issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Mann & Co., #61 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
‘oing list, provides they are simple. at a cost of $40 each. 
If con complicated the cost will be a little more. For full 
dress Munn & Co., 3%) Broadway, New 

York. Other foreign patents may also be obtain: a. 











PIERCE VAPOR LAUNCHES * 
$150 ano Up. 

STATIONARY AND PUMPING ENGINES 
G2” Send for Catalogue Stati 


14 Ft. FISHING LAUNCH. 


PIERCE ENGINE COMPANY, 











to 20 
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ing Size. 


177TH Street, RACINE wis. 






















exclusively in the U nited States, 


EVERY FARMER 








Che Hardwick 
Feed Water Beater 


if you are Interested 
in Economy of Fuel, 
write us. 


ERIE MFG. & SUPPLY CO. 
DEPARTMENT Ay ___ERIE, » PA. 


Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St., Chicago. 


Largest Manufacturers of Telephones 








A BUNCH OF KEYS_» 


will not get lost or be left in 
the door if you fasten it to your 
pocket with one of these key 
chains. Holds firm and does 
not tear the cloth. With steel 
chain. By mai! for 10 cents. 
Aluminum or phosphor bronze 
25 cents. Other useful novelties 
made with Improved Wash- 
burne Patent Fasteners, 
described in an illus. book- 

et, you can have forthe asking 
American Ring Co., Box P, W aterbury, Cc onn. 















interested in Ensilage 
should SILOS t 


CALDWELL CYPRESS SILOS. 


They last a lifetime. _ Mustrated Catalogue Free 
’. E. CALDWELL CC 
217 E. Main St., Louisville, Ky. 


» ae MACHINES 


for all panaler roducts. and the Best | 
COFFEE DRIERS, Hullers, Pol- 
ishers, Cleaners and Classifiers. 
Y, Send for 6th Illustrated ( ain § 

. E. Worrell, Hannibal, M»., U.S. A. 








50 YEARS’ 
EXPERIENCE 






TRADE Marks 
DESIGNS 
CopyYRIGHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. pay eee 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agence y for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0,36: sroadway. New York 


Branch Office, #25 F St., Washington, D. C, 






Patented June 2, 1898. 


ONLY WATER MOTOR 


that can be tilted or adjusted 
in direction while running. 
With 2in, Polished Brass Fan and 
Brass AR retail price, 

eash. Diameter 7 inches. Will drive 
sewing Machine, Ceiling Fan or Post 
Fan. 3 Ibs. pressure. With Pulley 
and Balance Whee!, $13.50 cash. 
A. ROSE NBERG co., Office, 62 
N. Carey St., Baltimore, Md., U.S. A, 


CALCIUM CARBIDE 


| Export trade and Eastern States supplied. 
| E, Aug. Neresheimer, 35 Nassau St., New York 


$5 Printing Press 


Prints your own cards, labels, etc 
Larger press for circulars or smal! 
newspaper, $18. Everything easy by 
printed rules sent. out ue for 
_ stamp. KELSEY & COM N 
ss 4, MERIDEN, CONNECTICUT. 


How to Build 














Each n 
bandsome 
together w 


All whe 





owners’ and architects’ names and addresses. 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carriage houses, etc. 


17 N. 
PORES °F SFE, GUARANTEED. 
1 Madison S8t., CHICAGU 


Foot AxB Fou ER L A THES » PLANERS 
DRILL PRESSES, L. SHEPARD, 
ye 143 W Cineinnati, O: 


One to 25 tons daily ca- 
koa, Cheilenses nena 


Patent No. 591,90l—a door-lock with ex- 
For Sale panding key. Address Z.U. TROTMAN, 
516 N. Spruce Street, TRAVERSE sk City, MICH. 


, 2-3 41 3 od St. 





FILMS & MACHIN 





FOR ANIMATED PHOT OGR 
a > 4- ON AVE. B cae 


MACHINES, Corliss Engings. Brew " 
and Bottlers’ Mackinery. THE VILTER 





MFG. CO., 89 Clintor Street, Milwaukee, Wis 
= MACHINERY OF A NAPHTHA 
Launch.—A detailed description of the motive power 
of a Modern Naphtha Launch, with sectional views 
showing all the parts of the boiler and engine. A most 
vaiuable paper. 4 illustrations. Contaimed in SUPPLE 
MENT 1104. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 


bas Se 
J 
TYPE WHEELS woosts Ap eg LTE WORK . SMALL MACH IRERY 
| NOVELTIES & ETC. NEW YORE STENC . WORKS 10C NASSAU S* N.Y. 


WANTED—Mining Engineer having practical and 
scientific knowledge of Gold Mining to take « harge of 
Gold Mine and Mill in Western Ontario. References 
required. Address 24 Penn Building, Pittsburg, Pa 


WANTED—Foreman for machine shop of large elec- 
trical establishment. One having held similar position 
before preferred. In answering, state experience, wages 
required, etc. Address “ Electrical,” Box , New York 


EL o CAVALOCUES FREE 

MODE i UNION MODEL WORKS 
| GEARSE®@ 193 CLARK CHICAGO. 
' 


, NOVELTIES & PATENTED ARTICLES 


| Manufactured by Contract. Punching Dies, Speci il Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cleveland,0. 


Experimental & Model Work 


inom and advice free. Gardam & Son, 45-51 Rose St.,N. ¥ 














TURERS & on 
ELECTRIC CO 
*Perimental Work 


manut A 






| FOR SALE—A completely equipped manafacturing 
lant with constant and ready demand for product. 
‘oreman of twenty years experience in charge. Nota 
dollar of expenditure necessary for resairs or additions. 
Any reasvnable figure for cash. 8. H., Box 773, New York 


PATENT FOR SALE- Bicrels Adjustable 


ple invention by which the handles may be quickly 
raised or lowered while going at full speed and Mang 
removing the hands from handles. Address FRA 
JOHNSON, Box 45, SHELBY, MICH 


EFor sale 


Patent Rights on [Improvement in Mowing Machine 
Cutters. For terms and particulars, address 
G. A. LONG LEY, Groton, Mass. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. 1. 





N. Y. Camera Excuaner. 


50% Saved on ali makes of Cameras 
Headquarters for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large assortment always on hand. 
Developing, Printing, etc. 
Photo supplies of every description 
at lowest prices. 
C2 Send 2. 
list. Address 


N, Y. CAMERA EXCHANGE, 43 Fulton St., I NEW Y YORK 


ZENTMAYER'S MICROSCOPES. 


Used and indorsed by the leading Professors 
and Colleges throughout the world. 
Perfection in the Art of Microscope Making 
&@™ Complete illustrated catalogue of Micro- 
scopes aud Optica! Apparatus sent Free 
Fine Instrument Making and Repairing. 
§. ZENTMAYER, 211 So.1 1th St., Phila., Pa. 


> ~ . 
EVOLUTION OF THE AMERICAN LO- 
comotive.—By Herbert T. Walker. A_ valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described : 
| illustrated by careful drawings, great attention being 
| given to historical ac py. 2) Mieetracions. : 
| TIFIC AMERICAN SUPE TS D192, 1113, 
Price 10 cents each. For sale by ake & Co. and all 


. BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 


LYON&HEALY, 98 Adams St®Chicago 


a Home—!- 








stamp for bargain 























Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the bandsomest 
Architectural Magazine ever published 


“The Scientific American 
Building Edition.”’ 


umber is illustrated with a Colored plate and numerous 
engravings made direct from photographs of buildings, 
ith interior views, floor plans, description, cost, location, 
The illustrations 


» contemplate building, or improving homes or structures 


of any kind, have in this handsome work an almost endless series of 


the latest and best examples from which to make selections, thus saving time and money. 


Pustisnen Mownruty. 


For sale at = news =... 


MUNN & CO., 


Suescriptions $2. 
Semi-Annual Bound Volumes, $2.00 each. 


50 a Year. Sinace Copies 25 Cenrs. 
Yearly Bound Volumes, $3.50 each. 


Publishers, 361 Broadway, New York 
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Scientific American. 


{[AuGusT 20, 1808. 














Better than Horse or Bicycle 


InP 7] ne ot the most de- 

! ghtful of modern 

| possessions is a motor 

carriage. No dangerof 

yverworking a borse 
w of its bolting. 


The Winton 
Motor Carriage 


is in every respect a 
i well-built convey- 
ance, Itis of pleasing 
Si design, finished in 
5| Brewster green, with 
leather cushions and 


















P . nickel trimminas, 
Fe a ~ Driving mechanism 
Price A peers N igents concealed. Single hy- 


dr > = Sp . motor. Speed from 3 to 3) miles an hour, at 
‘ ‘ Suspension Wire Wheels, Pneumatic 
rT res Ball ‘he arings Price list sent free on application, 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


1, 000 Guns in Stock 


We se_t Guns of every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 


Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the orest sportsman and an 
gler. Write for prices, or ask us to 
send you our Sporting Goods Cat 
alogue. We load and sell over 


1,000,000 Hand Loaded Shells a Year 
Ask us to send you our price card 
of hand and machine loaded shells 
We have 


The largest Gun Repair Shop in America 

We make guns, re-bore, re-stock 
in fact, alter a gun to suit 
the owner and guarantee satisfac 
tion. Write for prices 


MONTGOMERY WARD & CO. 
Grtetaaterses to 120 Michigan Ave, 
he Catalogue Business cor. Madison St. Chicago 


MENTION THIS PUBLICATION WHEN WRITING 


“NEW STANDARD” BATTERIES. 


Adopted as “ Standard” by &. Gov't. 
Imitated but not equaled Ld Ae 
specially for Medieal Apparatus, Dental Sur- 
uery, Gas Engine Lighting, Gasoline Launches 
Telephones, House Bel ty Ta Nn ep Alarms and 

ILL OPEN CIROUIT WORK. 

ene aKa. at $2 a doven Money 
wk if not satisfactory, WM. ROCHE, 
Man ufacturer, 204 Greenwich st., New Y ork. 


PEPSALT 





Indigestion has no terrors for him! 
That sait-shaker is filled with Pepsalt. 
It cures and prevents tndigestion 


is tl best of table It, into 
PE PSA LT! ade of which o dom 


very grain 
porated digestive substances natural to the stomach. 
Fill your salt-cellar with PEPSALT and use it in 
place of salt at your meals. If you bave indigestion, 
your stomach does not supply the necessary amount of 
the dissolving or digestive juices. PEPSALT taken 
in place of salt at your meals makes good this deficiency, 
as you take with every mouthful of your food a similar 
that which is required and at the right | 
time, and your indigestion is a thing of the past. Send 
for sample in salt shaker bottle and try it are 








saubsetance to 


cents, postpaid 
THE VAUPEL SAMARITAN CO, 
48 Sheriff St., Cleveland, Ohio. 


PEPSALT CURES AND 
PREVENTS INDIGESTION 


Just What You Want! 


» OUR. 


Magarias Sore Drie, 


The Billings & Spencer Co. 
HARTFORD, CONN., U. S. A. 
C Mention “Scientific American.” 


BALL BEARING AXLES AND RUB-| 
ber Tires A paper re ad fore the Carriage Builders’ 
National Convention, Philadelphia, October, 184, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tires in road vebicles Con- 
tained in ScrENTIFIC AMERICAN SUPPLEMENT, No 
92. Price cents. To be had at this office and from 






all newsdealera. | 
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WHEELER ° PATENT ° Woop: FILLER 


- Bremies Lirwosen Suucare Pain 
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THE BRIDGEPORT WOOD a CO., New Milford, Conn. 


Street, NCW YOR? 215 E. Lake Street. CHICAGO 85 0 











TRADE MARK 


ECAMOI 


ALUMINUM © aAInN.. 

Latest Application of Aluminum. Washable, Un- 
tarnishable, Water and Oil Proof, Durable, Easily 
Applied. Looks like Frosted Silver. Bicycles, 
Radiators, Pipes, Boats, Metal Work, Machinery, 
ete. Makes Tarnished Objects better t than New. 
Necessity in Household, in Machine Shop, and to 
Engineer. Sample Bottle and Circular for 25cts. 


AMERICAN PEGAMOID CO., 348 Broadway, N. Y. 


“Charter” Gas and Gasoline Engine) £6 


FACTORIES | 


, Power tor ertene 


/ CREAMERY AND ainy at 


and all others re ae eval power. 
ct? Write for Catalogue “S. A.” 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
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In use for more than two years with best and absolutely satisfactory results. 


) ¥ mized is without limit 
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BEATEN FOR QUALITY OR PRICE ayo 











For Twenty-Seven Yeare THE TURNER ‘ 
has been Making Brass Work to Order INSPECTIONS 
for Other People. — 
CASTING §=§. BRAS 
STAMPING oan se INSURANCE 
SPINNING - : WHAT 
POLISHING ALUMINUM on. 
macninina IRON CAN DAMAGE 
PLATING STEEL WE MA KE 0b 
“OF: LIFE 
FOR LOSS-OP- 
YOU 
CAUSED-BY 
Seca Work to Order BOILER-EXPLOSIONS 
IN ANY METAL IMA 
5. BDrence. SecreTaRy F-B-ALLEN- pat 
























MACHINERY an 
Qn varieties at lowest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Side Walk Name Plates (a iN Also 1000 useful articles, including Safes 
Sewing Mac hine »s, Bicycles, Touls, ete. Save 


Money. Lists Free. CHICAGO SCALE Co., Chicago, Ul. 








THE LATEST UP TO DATE CYCLE CAMERAS 
SUNART 


28 Styles. Prices from $5 to $50. 
Guaranteed. 

tc?” Send 2 cent stamp for 

(llustrated Catalogue. 


SUNART PHOTO CO. 
6 Aqueduct Street, 
ROCHESTER, N. Y. 


Dew “Cold” Process of Galvanizing. 


Articles that cannot be galvanized 
by any other process, such as screws, nuts, cutting instruments, tools of every description, springs, locks, artistic 
metal articles, can be galvanized in a superior manner by this process. The multitude of articles that can be gal- 
Uniformly smooth surface is preserved, thickness of coating can be regulated, saving of 
spelter about 80°, besides many other advantages. W'e grant licenses for territory, also shop rights on royalty basis. 


U. $. Electro — Co., 348 Broadway, New York. 


















Brass Works, 
212 KINZIE STREET, 
Sette CHICACO 


SEwD FOR BALUSTRATED BOOELET | 
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»-»-RIDE A... 


WHEELER SADDLE 


And Enjey Your Wheel. 





Simplest, 
Lightest Plate Camera 


Eastman’s 
No. 2 Eureka Jr. 


Takes pictures 344 x 344 inches; weighs but 124g 
ounces, 

Meniscus lens, rotary shutter, three stops, view 
finder, socket for tripod screw. Perfectly adapted 
to snap-shots or time exposures and equally con- 
venient as a hand or tripod camera, 





This cut shows our Model “ Extra,” made in two widths. 


Price with plate holde: - . - $2.50 

Gaupiete Gruolegiag end petatingentt, 1.00 List Price with Coil Springs, $4. 50 

‘ eT ae Without Coil Springs, - - - 4.00 
atalogue of Furcka Cameras an daks free at agencies 


vy by mat sagt Hie grade in every respect, soft nose, bair ded, 
it 


» or without coil ‘sprin Graceful, Light, Durable 
EASTMAN KODAK CO and Strictly Hygienic ie w Write for Catalogue. 
Rochester, N. Y. 


THE WHEELER SADDLE C0. 


38 CONGRESS ST. W., DETROIT, MICH. 
ACCOUNTANTS | Agents wanted in South America and Mexico. 
| 


who use the Comptometer 
move un teauhic atth thele | SUMCTRO MOTK )R, SIMPLE, HOW TO 
ox he no wee “J > o. make.—By G. M. Hopkins. Description of a smal! elec- 
trialbalance, Has it ever oc- | tric motor devised and constructed with a view to assist- 
curred to you that by gettin ing amateurs to make a motor which might be driven 
one you might save lots o with advantage by a current derived from a battery, and 
time, avoid mistakes and not | which would have sufficient power to operate a foot 
ruin your nerves? | lathe or any machive requiring not over one man pow- 
"write for Pamphlet. cr —_ 1 figures. Ber | A. oe — 
iCAN SUPPLEMENT, No. 641. rice c . To 
FELT & TARRANT MFG CO. ‘ . . — 
62-66 lLiimors ST . CHicaao. 


had at this office and from ail newsdealers. 
PHOTOGRAPHY IN COLORS — FOR- CAS mY GASOLINE ENGINES 
mulas for producing photographs in colors by the Chas- s 
SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos 1114 and 1125. Price 10 cents each, by mail, 
from this office and from all newsdealers. 





WATER MOTORS 


BA S WATER MOTOR CO NEWARK N 











National Tube Works Co. 


McKEESPORT, PA., U. S. A. 
THE Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
WORLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 


LATHES Foot Power, High Grade 


w.P. Barts lass. Os Mach. Co., pment -¥. 


CRINDING MaTeriats 
IN ALL FORMS. 
THE CARBORUNDUM CO. - »_BiAGARA BALLS, | m. - ¥e 













Cribune = Bicycles 


$50.00 and Upward. 





THE BEST IN THE WORLD. 


G2” Handsome illustrated catalogue describing out 
full line of twenty-three models mailed free. 


Che Black Mfg. Zo., Erie, Pa. 
9 








HALF A CENTURY OF CYCLES.—AN 
interesting history of the cycle from its origin up to the 
present time. The first crank-driven bicycle. The 
*bone-shaker” and its successors. The tricycle. The 
modern wheei. Cycle building a science. Points of im- 
provement. The pneumatic tire. A band and foot 
eycle. With 9 illustrations. (€ Yontained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 101%. Price 10 cents. 
To be had at this office and from all newsdealers. 








The Smith Premier Typewriter 
Is an Invaluable Hid. 
Gasy and Rapid Composition. 

Clean and Legible Manuscript. More @lork and 
Less Labor. New Art Catalogue free. 
The Smith Premier Typewriter Co., 

Syracuse, N. Y., 0. 8. A. 





“A dlake Special’’} 


With 12 Aluminum Piate-Holders. Hand- 
some trimmings. Weight much less. Made 
for amateurs, Professionals like it. The 
easiest camera to operate. Express 

paid in the United States for... $15. 00 
The ADLAKE plain finish.. Si 2.00 
New booklet on ADLAKE CAMERAS Free. 
Sample mounted photo 5c stamps. 


THE ADAMS & WESTLAKE be 
108 ONTARIO ST., . cago, 
New 4 | ax 





Andrew 4. Lio 
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OULD and Overland 


BIGYGLES. 


Twenty-three years of experience in the Bicycle 
business, both at home and abroad, has taught us 


What You Want and 
How You Want It. 


We have a separate foreign department and are 
giving all export orders special attention. 

&2™ Get our Prices and Catalogue No. 1. 
ROUSE, HAZARD & CO.. PEORIA, ILL., U.S. A. 
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Better than any other Pipe made. 
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PRINTING INKS 


The wer AMERICAN is printed with CHAS, 
tg AE LY & CO.'S INK, —- and Lombard 
iisdelpbions a 47 Rose St., opp. Duane, New York 
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